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@© PREFACE 


This manual provides the information needed to install, operate and maintain the 
Cartridge Disk Drive (Model 9427H) and is intended to be used as a guide by 
customer engineers and operators who require detailed information about the Cart- 
ridge Disk Drive's operations. 


It is written to reflect the reeommended service-replacement level of subassemblies 
and printed-circuit-board level by trained qualified customer engineers. 


Certain adjustments must be made under dynamic conditions. If the Field Test 
Exerciser is not- utilized for the adjustments appropriate provisions must be made 
in the computer system for such dynamic alignments. 


Oscilloscope trace representations are typical waveforms. Some minor variations 
may be observed on individual units in actual practice. 


The total content of the Manual is comprised of nine sections each having a unique 
publication number, and is contained in one volume. The manual's publication number 

is that of the Table of Contents and front matter (77653495). This number, along with the 
unit HPC number, should be used when making reference to the Cartridge Disk Drive 
Product Manual. 


The following table identifies the content of each volume: 


SECTION NUMBER/TITLE PUBLICATION NUMBER 

ao General Description 77614951 

_ 2 Operation 77614952 
3 Installation & Checkout 77614953 

4 Theory of Operation 77614954 

5 Diagrams * 77653381 

6 Maintenance 77641952 

7 Maintenance Aids 77614957 

8 Parts Manual 77653386 

9 Wire Lists 77614959 


*The I/O board documentation, device specifications ad option switch settings are 
contained in the Hardware Product Configuration (HPC) documentation package. 
The package is located in front of the product manual. 
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OPERATOR SAFETY INSTRUCTIONS 


1. The power cord must be plugged into a power outlet. This outlet must be 
readily accessible to the operator in case of emergency. 


to 


To operate this unit, the operator must depress the start/stop pushbutton 
switch located at the front of the disk unit. 


3. This unit must be serviced only by qualified technical personnel after remov- 
ing power cord from outlet. 


4. In case of emergency, operator must remove power cord from outlet and con- 
tact the proper technical service office. 


SICHERHEITS - GEBRAUCHSANWEI SUNG 


1. Das Anschlusskabel ist in die Steckdose, die in der naehe des Geraetes 
montiert ist, einzustecken. Der Netzstecker muss leicht und gefahrlos 
zugaenglish sein. 


2. Zur Inbetriebnahme, sowie zum Ausschalten des Geraetes, wird der Start- 
Stop Druck Schalter ar: der Vorderseite betaetigt. 


3. Das Geraet darf nur von Fachpersonal nachdem Ziehen des Netzsteckers 
geoefnet werden. 


4. Im Falle eines technischen Defektes, ist der Netzstecker zu ziehen und der _ 
Technische Dienst zu verstaendigen. 


EMI NOTICE, CABINET VERSION (9427H-C) 


WARNING: This equipment generates, uses and can radiate radio frequency 
energy and if not installed and used in accordance with the instructions manual, 
may cause interference to radio communications. It has been tested and found 
to comply with the limits for a Class A peripheral computing device pursuant to 
Subpart J of Part 15 of the FCC Rules which are designed to provide reasonable 
protection against such interference when operated in a commercial environment. 
Operation of this equipment in a residential area is likely to cause interference 
in which case the user, at his own expenses, will be likely to cause interference 
in which case the user, at his own expenses, will be required to take whatever 
measures may be required to correct the interference. 


EMI] NOTICE, RACK-MOUNT VERSION (9427H-R) 


NOTICE: This equipment has been designed as a component to high standards of 
design and construction. The product, however, must depend on receiving 
adequate power and environment from its host equipment in order to obtain opti- 
mum operation and to comply with applicable industry and governmental regula- 
tions. Special attention must be given by the host manufacturers in the areas of 
safety, power distribution, grounding, shielding, audible noise control, and 
temperature regulation of the device to insure specified performance and compli- 
ance with all applicable regulations. This equipment is a component supplied 
without its final enclosure and therefore is not subject to standards imposed by 
FCC Rules for Electro-Magnetic Interference (EMI). Federal Docket 20780/FCC 
80-148 Part 15. 
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GENERAL | 1 


ie INTRODUCTION 
This manual applies to the CONTROL DATA MODEL 9427H Cartridge Disk Drive. 


The 9427H Cartridge Disk Drive is designed to interface with and provide periph- 
eral storage capabilities for data processing systems. 


az PURPOSE AND USE OF EQUIPMENT 


The baseline 9427H is a voice coil uctuated cartridge disk drive unit that directs 
the read/write heads to a desired location on a spinning disk surface, data is writ~ 
ten or retrieved by selection of an appropriate head and activating the read/write 
control circuitry. 9427H uses a single removable disk cartridge, CDC 848 type. 
and a fixed disk which doubles the data storage capacity. 


The 9427H is suitable for mounting in a standard 19-ineh (482.6 mm) rack with 
10-1/2-ineh (266.7 mm) panel space and is also available in a cabinet. The deck 
contains the voice coil, analog and digital cireuit boards in the interface card cage. 
the power supply power amplifier, the cartridge receiver, the spindle and drive 
motor, filter, air blower and cooling system. 


The 9427H can be configured to utilize single sectored or multisectored cartridges. 
The read recovery circuitry will allow operation with or without missing clock pat~ 
terns, frequently found in variable sector formats. 


Le EQUIPMENT CONFIGURATION 
@ The equipment consists of the Baseline unit and its options. — 


ee BASELINE CONFIGURATION 


The baseline 9427H includes the following features: 


e Power supply, 60/50 Hz 100-250 VAC 

e Multiple (hard) sectors or soft sector (missing Clock electronic 
sectoring) capability 

Sector addressing 

200 tracks per inch 

Write protection 

Daisy chain interface 

Variable interface 

2400 r/min spindle speed 

Straddle-erase heads 

Eleo I/O cable connector : 


i et OPTIONS 


The options available for the 9427H are as follows: 


Rack mounting 

Cabinet mounting 

100 tracks per inch 

Fixed disk 

1500 r/min spindle speed 

Fault (maintenance) board 

Pre-erase heads 

Eleo, 3M, Winchester, and Amp I/O cable connector 
Brake Option 


77614951-C | 1-1 


i er DISK FEATURES 


e Cartridge Configuration 


9427H uses a CDC 848 cartridge or any equivalent cartridge certified 
for 200 tpi operation or a CDC 847 or any approved equivalent IBM 
9440 cartridge for 100 tpi heads. 


e Disk Configuration 


In addition to the removable cartridge, the standard 9427H also employs 
a fixed disk; thereby providing for storage of up to 12 million bytes 
unformatted and providing a total of 4 recording surfaces. 


Linde OPERATIONAL CHARACTERISTICS 


Operational characteristics of the 9427H are listed in Table 1-1. 


TABLE 1-1, OPERATIONAL CHARACTERISTICS 


Characteristics 
TRACK DENSITY 
ACCESSING TIME 


Maximum access time 
Track-to-track access time 
Average access time 


SPINDLE SPEED 


LATENCY TIME 


RECORDING 


Mode 
Density (nominal) 


Bit rate (nominal) 

Tracks per cylinder 
Cyiinders per unit (200 TPI) 
Cylinder per unit (100 TPI) 


sectors 


Units per controller I/O channel 


1-2 


4 


Values 
100 tpi or 200 tpi 


60 ms 
7.5 ms 
35 ms 


2400 r/min or 1500 r/min (+48 -67 r/min 
or +30 -42 r/min with input frequency 
+0.5 -1.0 Hz and input voltage +10% 
-15%) 


12.5 ms (at 2400 r/min) (20 ms at 1500 
r/min) 


Double Frequency 

1530 bpi (outer track) 

2200 bpi (inner track) 

2.90 MHz (1.56 MHz at 1500 r/min) 

2 (4 with fixed-disk option) 

406 (numbered 0 through 405) 

408 (numbered 0 through 407, optional) 
203 (numbered 0 through 202) 

204 (numbered 0 through 203, optional) 
1,2,3,4,5,6,8,10,12,15,16,20,24,25,29, 
30,32,40,48,50,60,64 hard or missing- 
clock soft sectoring 


‘4 maximum, in daisy-chain configuration 
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© TABLE 1-1, OPERATIONAL CHARACTERISTICS (CONTINUED) 


Characteristics Values 


DATA CAPACITY 


Bits per track | 62,500 nominal 

Bits per cylinder 125,000 nominal (250,000 with fixed- 
disk option) 

Bits per unit 90,000,000 nominal (1,000,000,000 with 


fixed-disk option) 
CARTRIDGE DISK 


Disk per cartridge ; 1 

Usable recording surfaces pe 2 

disk cartridge 

Disk surface diameter 14 inches 

Recording diameters Track 407 (inner), 9.067 in (230.3 mm) 
Track 0 (outer), 18.137 in (333.7 mm) 
nominal 

Disk surface coating Magnetic oxide 

READ/WRITE HEADS © | (Standard CDC ramp-loading straddle 


| erase and pre-erase available) 
PHYSICAL (RACK-MOUNTED UNIT) 


Panel height 10.31 in (261.9 mm) (mounts on 10.5 in 
®& (266.7 mm) centers in relay rack) 
Panel width 18.94 in (481.1 mm) (for 19-ineh (482.6 
mm) rack) 
Depth 30.63 in (778 mm) (see section 3 for re- 
quired rack depth) 
Weight 140-175 lbs (63.5-79.4 kg) 
Shipping Weight 190-225 lbs (86. 2-102.1 kg) 
PHYSICAL (CABINET MOUNTED UNIT) 
Height 34 in (863.6 mm) 
Width 18.5 in (469.9 mm) 
Depth 29.75 in (755.7 mm) 
Weight 220-255 lbs (99.8-115.7 kg) 
Shipping Weight 290-285 Ibs (113.4-129.3 ke) 
AIR FILTER | 0.3 Micron 99% 
ELECTRICAL 
Input power source 
60-Hz units . 100-250 Volts rms in 10-Volt increments 


(+1056, -15%, 59-60.6 IIz, single phase 


50-Hz units 100-250 Volts rms in 10-Volt increments 
(+10%, -15%3), 49-50.5 Hz, single phase 
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TABLE 1-1. OPERATIONAL CHARACTERISTICS (CONTINUED) 


Characteristics 


ELECTRICAL (cont'd) 


Input Current 


Power Factor 
Power (Nominal) 
Power (Maximum) 
INPUT /OUTPUT CONNECTIONS 


ENVIRONMENTAL 


(Operating) 


1-4 


The following current readings are 
made at 50 Hz and nominal line voltage 
with accessor performing worst-case 
(maximum power) repeat seeks. 


Volts Amps 
100 0.6 
110 0.0 
120 4.6 
130 4.3 
140 4.0 
150 3.8 
160 3.6 
170 3.3 
180 3.2 
190 3.0 
200 ae 
210 ae | 
220 2.6 
230 2.9 
240 2.4 
290 2.3 


surge current during spindle start is 
2.6 times the above vaiue and lasts 5 
seconds. 

0.8 

310 Watts, 1050 BTU/hr. 

465 Watts, 1590 BTU/hr. 

Two connectors on the I/O panel at the 
rear of the unit. Refer to applicable 
I/O board schematic in HPC Configura- 
tion for the pin assignments. A ter- 
minator is required if the unit is the 
last (crv only) unit connected to the 
controller, The terminator consists of 
D[iP-packaged register networks which 
plug into the 1/O board or an o/tional 
plug-in terminator. 


Temperature: 60 to 90°F (15.6 to 32. 2° 
C) with 12°F /hr maximum rate of change 
Humidity: 10 to 80% (no condensation) 
Altitude: Zero to 10,000 feet (3048 m) 
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@ OPERATION 2 


Ze INTRODUCTION 


This section provides the instructions and information required to operate the 
Model 9427H unit. 


2.2 CONTROLS AND INDICATORS 


Figure 2-1 depicts the locations of the controls and indicators. All switches and 
indicators are preassembled on a printed circuit board and mounted behind the 
control panel assembly. The control panel contains separate write protect switches 
and indicators for fixed and removable disks. ACTIVE (seeking, reading or writ- 
ing) and READY indicators are also mounted on this panel. A functional descrip- 
tion of the controls and indicators is given in Table 2-1. 


Zi OPERATING PRECAUTIONS 


The following precautions and practices should be observed while operating unit 
to obtain best performance and reliability of the equipment: 


1. Keep the access door closed to prevent unnecessary entry of atmospheric dust. 


2. If a pinging or scratching sound (caused by head-to-disk contact) is heard 
and persists, stop the unit by using the Stop and Power Down procedure of 
this section and then call the customer service engineer. 


Appropriate steps should be taken to safeguard valuable data until the head- 

NOTE: to-disk contact can be remedied. Such steps may include leaving the unit 
powered down, replacing the data cartridge with a scratch cartridge, and/or 
immediate transfer of the data that is on the fixed disk. 


. 3. To prevent damage and/or data loss, follow the Disk Cartridge Installation pro- 
cedure of this section. 


4. The operator should not attempt to override any interlocks in the system. 


2,3,1 POWER UP FOR ON-LINE OPERATION 


NOTE: Steps 1,2, 3, & 5to be performed by maintenance personnel only. 

1. Using a 5/32 Allen driver, place tool into holes of front and rear end panels 
and remove panels by loosening hardware. | 

2. Verify connection of all power and I/O cables. 

3. Verify installation of properly jumpered voltage adjust plug, P12 (see Section 
III for jumper information). 

4. Verify that START/STOP swite:: is in STOP position (out). 

9. Using Tigure 6-11, actuate DC circuit breakers CB2 and CB3. Actuate circuit 
breaker CB1 and verify operation of blower motor. 

6. Depress START/STOP switch and verify START/STOP indicator illuminates. 

7. Verify that FAULT indicator remains off. 


NOTE; If FAULT indicator illuminates perform step 1 through 3 of Fault Operating 
Instruction Paragraph 2.4. 


© 8. Approximately 65 seconds after START/STOP switch is depressed, READY is 
sent to the controller and the READY indicator illuminates. Disk drive is now 
ready to receive Seek, Read, Write and Erase commands from controller. 
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FIGURE 2-1, CONTROLS AND INDICATORS 


Write protection can be initiated either by the operator or controller. | 


a. 


2-2 


Operator Initiated Write Protect - Depress desired W/PROT switch (W/PROT 
CART or W/PROT FIXED) and verify that appropriate W/PROT lamp illuminated. 
selected disk is now protected against controller Write or Erase command. 


Controller Initiated Write Protect (optional) - A disk may be protected by the 
controller itself providing that the Unit Select and Write Protect lines are ac- 
tive. Whichever disk is selected by the high-order Head Select line will then 
be protected from Write or Erase commands. 
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TABLE 2-1. CONTROLS AND INDICATORS 


Control or Indicator Function 


Power Assembly 


AC circuit breaker (CB1) Provides AC power circuit protection, 
and main power switching. 


DC circuit breaker (CB2) Provides + 35 VDC circuit protection 
along with thermal protection for all 
DC circuits. 


DC circuit breaker (CB3) Provides + 11 VDC logic circuit pro- 
tection. 


Power receptacles Provides connection for input power 


Voltage Adjust Plug, P12 Provides a means of selecting input 
(Refer tw Installation and Checkout voltage to transformer in power 
Section for adjustment connections) supply. 


Control Panel 


START/STOP indicator/switch Start switch energizes spindle motor 
and initiates the first scek mode 
provided the following conditions are 

met: 


1. Circuit breakers are ON. 


2. Disk cartridge cover properly 
installed. 


Cartridge hold-down switches are 
closed. 


Depressing the alternate action 
START/STOP switch at any time after 
the start cycle is initiated will cause 
the machine to stop unless a Stop 
Override signal is present from the 
controller. In this case, the machine 
will continue to run until the Stop 
Override signal is removed. (This 

is to prevent stopping during a read, 
write, or seek operation. ) 


When the switch is depressed to stop 
machine, the indicator light remains 
illuminated until the disk rotation has 
stopped. 
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TABLE 2-1, 


READY indicator 


ACTIVE indicator 


FAULT indicator/switch 


CONTROLS AND INDICATORS (CONTINUED) 


Control or Indicator Function 


Control Panel 


The interlock solenoids energize at 
this time to permit access to the 
cartridge. 


NOTE 


The first seek mode is completely 
automatic and requires approximately 
65 seconds to complete. The unit can 
be reset at any time after initiation of 
the start sequencing. In the event ofa 
potentially damaging fault during this 
mode, the heads will automatically go 
into emergency retract and the machine 
will stop. 


[lluminates when the unit is up to speed 
the heads are loaded and the unit is 
ready for use. Extinguished during 
any fault, emergency retract, or stop 
operation. 


Illuminates when the unit is actively 
engaged in any mode, i.e., direct 
(forward or reverse) seek, return to 
zero seek or read/write/erase. 


Indicator illuminates when any fault 
exists with the exception of a line 
power failure. In the event of a 
momentary line power drop, the unit 
heads will go into an emergency retract 
and the unit will stop. However, the 
unit will restart automatically when the 
power returns to normal. In the event 
of a non-damaging fault, i.e., more 
than one head selected, simultaneous 
read and write and etc., the fault 
indicator will be illuminated and the 
unit will report the condition to the 
controller. 
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TABLE 2-1. CONTROLS AND INDICATORS (CONTINUED) 


Control or Indicator Function 


eo 


Control Panel 


FAULT indicator/switch (continued) A Return-To-Zero-Seek command will 
reset the fault latch and extinguish the 
fault indicator. The unit can be reset 
by the FAULT switch if a momentary 
non-damaging fault has occurred. 
Pressing the FAULT switch clears the 
fault logic and extinguishes the indicator. 
A persistent fault, however, will not 
permit a reset. 


W/PROT CART indicator/switch This alternate-action switch remains 
slightly depressed, and is lit when on. 
When on, writing and erasing of data 
on the cartridge disk is inhibited. 


W/PROT FLXED indicator/switch This alternate-action switch remains 
slightly depressed and is lit when on. 
When on, writing and erasing of data 
on the fixed disk is inhibited. 


Cartridge Receiver 


Brush indicator Indicates the position of the brush 


CO oy A ee, \ 
' CAUTION ; 
Do not remove the disk cartridge unless 
the slot is in the black area. 


A coin may be used to make the alignment. 


Carriage Assembly 


Track indicator Vernier scale located on the side of the 
carriage over read/write heads (see 
Figure 2-1). Readable only when 
electronics cover is removed. Movable 
zero mark identifies hundreds and tens 
digits of track number. The coincident 
moveable vernier identifies the units 

digit of the track number. 
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215% STOP AND POWER DOWN 
Disk drive can be stopped by front panel switches provided STOP OVERRIDE is 
not commanded by controller. 


In the event STOP OVERRIDE is commanded when the START/STOP 
NOTE: switch is depressed to STOP, the disk drive will continue operating. 
When STOP OVERRIDE is dropped by the controller, the unit will exe- 
cute a normal stop sequence. 


1. Depress START/STOP switch and verify the following actions occur: 


a. READY lamp extinguishes and controller Ready goes off. 
b. START indicator extinguishes and pack locks open after spindle stops 
rotating’. 


2. Remove Cartridge (if desired) in accordance with Disk Cartridge Removal 
(Normal) procedure. 


NOTE: Step 3 to be performed by maintenance personnel only. 

3. Set main circuit breaker CB1 of "off," 

2.4 FAULT OPERATING INSTRUCTION 

If FAULT indicator illuminates during operation or power up proceed as follows: 


1. Depress FAULT switch. If lamp extinguishes, normal operation can be resum- 
ed. If FAULT lamp remains illuminated, proceed to step 2. 


DO 


Depress START/STOP switch to STOP and allow spindle to stop rotating, then 
depress START/STOP switch to START. If FAULT lamp extinguishes, normal 
operation can be resumed. If lamp remains illuminated proceed to step 3. 

3. Power down equipment in accordance with Stop and Power Down procedure. 
Call customer service engineer. 


212 INPUT/OUTPUT LINES 


Complete operations of the disk drive with the exception of power up, power down 
and start/stop can be performed by the controller. Input/Output signals exchanged 
between disk drive and controller and their functions are explained in Table 2-2. 


2.6 DISK CARTRIDGE HANDLING AND STORAGE 


The following practices should be observed when handling or storing disk cartridges. 
Refer to the manufacturer's instructions for more detailed maintenance and cleaning 
instructions, or refer to section 6 of this manual. 


1. The cartridge dust cover should be on the cartridge while it is out of the disk 
receiver. This will insure a positive dust seal and immobilize the disk inside. 


2. Cartridges can be stored flat or on the edge. Several can be stacked on top 
of one another. However, undue heavy loading should be avoided. 
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© TABLE 2-2, INPUT/OUTPUT LINES 


Signal Function 


Input Lines 


CYL STR (Cylinder Strobe) Gates the cylinder address into the 
unit. The contents of the cylinder 
address lines are valid only when the 
Cylinder Strobe is true. 


CYL AD/0 - CYLAD/8 Nine lines that carry the cylinder 
(Cylinder Address Bits 2> - 28) address to the track address when 
gated by the Cylinder Strobe. 


RTZS (Return to Zero Seek) Causes carriage to return to cylinder 
000. 
HS/0 - HS/1 (Head Select) Selects one of the two recording heads 


(two lines for four heads with fixed 
disk option). The line(s) contain the 
binary address of the desired head and 
must be held constant during a read or 
write operation. 


Wr (Write Data/Clock) Transmits double frequency encoded 
data and clock signals to the unit. 

Write Gate Enables write current during a write 
operation. 

Erase Gate Iinables the erase current during a 


write operation. 


Read Gate Enables read data and clock information 
during a read operation. 


Unit Select Four select lines (one per unit) are 
used to select a unit to be accessed. 
The appropriate lines must remain 
active during any exchange with the 
controller, except.when monitoring 
interrupts such as seek complete or 
seek error lines. A unit may be con- 
tinuouSly selected for test purposes by 
actuating the desired Unit Select switch 
(SW1-1 through SW1-4) on the I/O board. 


Wr Prot (Write Protect) Prevents accidental destruction of 
; previously written data by never 
allowing write or crase current to 
@ be on when write protect line is true. 
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TABLE 2-2, 


Signal Function 


Stop Ov (Stop Override) 


On Cyl (On Cylinder) 


Rd Data (Read Data) 


Rd Clk (Read Clock) 


Index 


Sector 


Sker (Seek Error) 


Ad Int. (Address Interlock) 


Ad Ack (Address Acknowledge) 
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INPUT/OUTPUT LINES (CONTINUED) 


Input Lines 


After the unit has been started, a 
STOP OVERRIDE command along with 
UNIT SELECT will maintain the unit 
in a selected ON-LINE condition until 
the UNIT SELECT falls, even if the 
front panel START/STOP switch is set 
to STOP. 


Output Lines 


Indicates that heads have reached the 
desired address. The On Cylinder 
condition will also be indicated when a 
seek error occurs. 


Transmits digital information read from 
the disk to controller. 


Carries clock signals read from the 
disk. 


Provides a sector 0 reference pulse 
from the unit to the controller. This 
pulse occurs once for each revolution 
of the disk. 


The gated sector is from the cartridge 
if heads 0 or 1 are selected and is from 
the fixed disk (if installed) when heads 
2or 3 are selected. Two separate 
sector transducers are used as in the 
case of index and only one driver is 
used. 


Indicates that the unit was unable to 
complete a seek operation. A RTZS 
command from the controller clears 
the Seek Error condition and returns 
the heads to cylinder 00. 


Indicates that illegal address has been 
sent. 


Indicates that address received is legal. 
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TABLE 2-2, INPUT/OUTPUT LINES (CONTINUED) 


Signal 


Function 


Output Lines 


Fault , 


Ready 


Wr Stat 


SA/0 - SA/5 (Sector Address) 


Density (optional) 


77614952-B 


Indicates that the unit has one or more 
fault conditions. Write and erase currents 
are inhik ‘ed by the presence of any of 

the following conditions; | 


1. More than one head selected. 


2. Read and Write gates true at the 
same time. 


3. Read and Erase gates true at the 
same time. 


4. Erase and no write driver on. 
5. Write and no erase driver on. 


6. Write, or erase gate and:not On 
Cylinder. 


7. Low voltage situation that could 
cause a loss in control of write and 
erase currents. 


8. Fixed disk heads are selected with 


no fixed disk option installed. 
9. Emergency retract condition. 


Present if the disk cartridge is installed, 
spindle motor speed, heads loaded, DC 
voltages within margin, no fault condition 
exists, unit selected, and terminator is 
present and has power. 


Indicates the unit is inhibited from writing 
on the Disk. This signal is present when- 
ever the control panel WRITE PROTECT 
Switch is on and the associated disk is 
selected, or when the controller Write 
protect is true. 


Six lines that carry the sector address 
for the selected disk. 


When negative true, the unit is operating 


in a 200 tpi mode; when not, unit is 
operating in 100 tpi mode. 


yeas 


2./ 


The disk cartridge must be stored in the same environment as the Model 9427H for 
60 minutes immediately preceding its use. Make certain disk cartridge has been 
cleaned and maintained in accordance with accepted preventive maintenance pro-- 
cedures. Refer to Figure 2-2 for the following procedure. 


DISK CARTRIDGE INSTALLATION 


1. Raise cartridge access door on cabinet. 
: Power must be on and START/STOP lamp must be off to release lock 
NOTE: 
on hold-down arms. 
2. Pull back hold-down arms. 
3. To separate dust cover from the disk cartridge, hold cover release button to 
left while lifting cartridge handle. 
4. Disengage dust cove: from disk cartridge. Set cover aside. 


Do not make abuSive contact between the disk cartridge and the spindle. 


cw weweeewanaweenwewe 


: CAUTION Make certain that the read/write heads are fully retracted and the disk 
ee eee ‘cleaning brushes are completely out of ane cartridge area. Remove any 


dust from magnetic chuck. 


9. Place disk cartridge onto spindle hub (ensure head opening is toward read of 
machine). 

6. Rotate cartridge slowly back and forth until cartridge detents. 

7. Push handle down to seat cartridge. 

8. Place dust cover (removed in step 4) open end down over cartridge. 

J. Position hold~down arms over cartridge and dust cover. 
10. Close cartridge access door. 
11. Press START/STOP switch to apply power to spindle motor. 

NOTE: [f the spindle motor will not rotate, disk cartridge is not installed 

properly. 
2.8 DISK CARTRIDGE REMOVAL 


2.8.1 NORMAL REMOVAL 
Refer to figure 2-2 for the following procedure. 
lie 


3. Pull back hold-down arms (arms will not move until cartridge is stopped). 

4. Remove cartridge dust cover. 

9. Push and hold cover release button to left with thumb and lift cartridge handle. 

6. Lift cartridge clear of spindle. 

7. Place dust cover in position on cartridge and fold over top handle. 

NOTE: The handle may be swung out to carry the cartridge, but «:o not push 
the cover release button. 

8. Close access door if another cartridge is not to be installed. 
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Depress START/STOP switch to STOP (in). . 


Raise cartridge access door after START/STOP indicator extinguishes. 


ieadecewetes If START/STOP lamp is still illuminated after 2 1/2 minutes and brushes 


CAUTION ‘are not fully retracted (brush indicator not retracted position) contact 


the Customer Engineer. 
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HANDLE 


DUST COVER 
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BUTTON 


DISK CARTRIDGE 
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oo | HOLD DOWN 


COVER RELEASE 
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DISK CARTRIDGE AND 
DUST COVER IN PLACE 


DUST COVER 
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FIGURE 2-2, DISK CARTRIDGE INSTALLATION 


2.9 POWER FAILURE OR EMERGENCY STOP REMOVAL 
Refer to Figure 2-2 for the following procedure. 
NOTE: This procedure to be performed only by the Customer Engineer. 


1. Wait approximately 3 minutes for cartridge to stop spinning. 
2. Raise cartridge access cover. 


oe ecrenencoes . If START/STOP lamp is not extinguished after waiting 3 minutes and 


: 
CAUTION - brushes are not fully retracted, open top cover, and manually retract 


ecewwwraweeweweaeeeeve 


heads and brushes. 


3. Release pack locks by inserting a flat head screwdriver (or similar object) into 
hole on top of pack lock. Press solenoid plunger into solenoid and tilt pack 


lock, (See Figure 2-1). . 


\ 
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4. Remove cartridge dust cover. 
9, Push and hold cover release button with thumb and lift cartridge handle. 
6. Lift cartridge clear of spindle. 
7. Place dust cover in position on cartridge and fold over top handle. 
The handle may be swung out to carry the cartridge but do not push 
NOTE: the cover release button. 


8. Close the access door if another cartridge is not to be installed. 
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@ INSTALLATION AND CHECKOUT 3 
EN SN a A eS an eS eR Ee eS eed ey 


Dek INTRODUCTION 


This section provides the information and procedures necessary to install and 
check-out the 9427H disk drive. 


CAUTION 
The circuit assemblies contained in this equipment can be degraded or destroy- 
ed by ELECTRO-STATIC DISCHARGE (ESD). 


Static electrical charges can accumulate quickly on personnel, clothing, and 
synthetic materials. When brought in close proximity to or, in contact with 
delicate components, ELECTRO-STATIC DISCHARGE or FIELDS can cause 
damage to these parts. This damage may result in degraded reliability or 
immediate failure of the affected component or assembly. 


To insure optimum/reliable equipment operation, it is required that technical 

Support personnel discharge themselves by periodically touching the chassis 

ground prior to and during the handling of ESD susceptable assemblies. This 
procedure is very important when handling Printed Circuit Boards. 


Printed Circuit Boards should be handled or transported in electrically 


conductive plastic bags to insure optimum protection against potential 
ESD damage. 
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Del UNPACKING 


During unpacking, exercise care so that any tools being used do not cause 
damage to the drive. As the drive is unpacked, inspect it for possible ship- 
ping damage. All claims for this type of damage should be filed promptly with 
the transporter involved. If a claim is filed for damages, save the original 
packing materials. 


After the drive is unpacked perform the following procedure: 
1. Clean the unit thoroughly. 
CAUTION 


While performing the following steps, do not posi- 
tion the carriage manually. Such action could cause 
the Read/Write heads to load, causing damage to the 
heads and disk. Do not subject plastic cartridge 
receiver to any unnecessary forces or pressures. 
Such as, moving disk unit by pushing or pulling on 
cartridge receiver or laying rack mounted units on 
their sides. This may cause movement of the car- 
tridge sensor and also cause the index-to~burst 
period to become out of specification. If there is 
any doubt, see Section 6 for Index-To-Burst Check 
and Adjustment. 


2. Remove four shipping brackets (5 pieces), cabinet mount only. 

3. Remove three mounting bolts securing unit to flywood base, rack mount units 
only’ 

4. For those units that required AC and DC ground connected during shipping 

but separate during operation, remove green jumper wire on rear of unit. 

Jumper wire is connected between AC ground on power supply and electronics 

cover below velocity transucer cap. 

Remove electronics cover. 

6. Remove the carriage lock pin and store it on the magnet as shown in Figure 
31's 

7.  Re-install electronic cover. 


D529 SPACE ALLOCATION 


Figure 3-2 and 3-3 show base cabinet and rack mount unit overall dimensions for 
determining space allocation. 


3.4 LEVELING AND ALIGNING BASE CABINET UNIT 


Position the cabinet in its operational location and level as follows: 


[op | 


1. Install jack screws provided in plastic container. 
2. Lower jack screws in base cabinet until casters no longer contact floor. 
3. Adjust jack screws as necessary ‘:ntil unit is level. 
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TO INSTALL: INSERT STRAIGHT LEG 

=e TO SMALL HOLE IN ACTUATOR 
FRAME, TWIST 90° COUNTERCLOCKWISE, 
PRESS DOWN, AND ALLOW PIN TO 
RETURN TO NORMAL POSITION. 


TO REMOVE: TWIST 90° COUNTERCLOCKWISE 
“AND PULL uP. 


CARRIAGE LOCK PIN MAY BE 
STORED ON SIDE OF MAGNET 
AS SHOWN 


FIGURE 3-1, CARRIAGE LOCK PIN LOCATION 


29.75 IN 
18.50 IN (755.7 a 


10,00 IN 
(254 mm) 


19.75 IN 
(501.7 mm) 


FIGURE 3-2, BASE CABINET DIMENSIONS 
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(438.2 mm) 


1.19 IN, 
a 


10.31 IN. 
(261.9 mm) 


(778 mm) 


a 7) 
. ae e Q e Ir 
wee 
SLIDE 
9427H 
PARTIALLY OUT 
OF RACK 
Cc 


ACCURIDE SLIDES 


21.25 - 22.12 OR 
27.50 - 28.50 IN. 
(540-562 OR 
699-724 mm) * 
17.625 IN. 
(447.7 mm) 


A. DISTANCE FROM FRONT MOUNTING 
RAILS TO REAR MOUNTING RAILS 


B. MINIMUM CLEARANCE BETWEEN MOUNTING 
RAILS (FRONT AND REAR) 


—_—— 


ee ee ee 


C. DISTANCE BETWEEN MOUNTING HOLES 
(FRONT AND REAR) 


17.86 - 18.56 IN. 
(454-471 mm) 
“SO.1OIN, 
(765 mm) 


DB, MINIMUM LENGTH OF CABINET FROM 
FRONT MOUNTING RAILS (CABLE AND 
CONNECTOR CLEARANCE) 


*These limits may be increased by 1.00 IN. (25.4 mm) on the high ends, but the slide extension will be 
correspondingly reduced. 
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“\ 


“ x 1/2 SCREW 


3.58 in RIGHT 
(90.9 mm) 


5.70 in ~~ 


(144.8 mm) 


ee ee ere ee 


FIGURE 3-5, SLIDE AND BRACKET ASSEMBLY 
3,5 INSTALLATION OF RACK MOUNT SYSTEM WITH ACCURIDE SLIDES 


The Accuride slides are constructed of three longitudinal members forming two 
pairs of telescoping channels, one pair above the other. The intermediate member 
is a vertically double channel, such that it constitutes the moving member of the 
lower pair of channels as well as the stationary member of the upper pair. The 
slides and brackets plus attaching hardware and loose unit parts men- 

tioned in the following steps make up an installation kit that is shipped with the 
unit. The installation kit for units equipped with Accuride slides includes a 
triangular or wedgeshaped knob that must be added to the unit as a means of 
releasing the latch mechanism that secures the unit into the rack. Read and 
understand these instructions before attempting assembly. Also verify that all 
hardware is included in the kit. 


1. Install plastic slide mounts item and plastic keyed slide mounts item 
at the sides of the unit as shown in Figure 3-6. Mounting hardware for each 
of these items consists of two 8-32 x 5/8 inch (31.8 mm) pan head machi 
screws and two No. 8 internal tooth lock washers (8) . Place item 26) 
on ribbon cable directly behind keyed slide-mount on unit's left side. 
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NOTE 


For currect orientation of the unkeyed mounts, the 
V Groove channels in the mounts should open down- 
ward. The flat side of the keyed mounts should be 
inboard and pointing downward, see Figure 3-6. 


2. Install plastic stabilizers item (26) at the sides of the unit as shown in Figure 
3-6. Mounting hardware for each of these items consists of two 8-32 x 1/2 in. 
(12.7 mm)_pan head machine screws , two No. 8 internal tooth lock 
washers (8), and two No. 8 flat washers a 


NOTE 


The stabilizers should be mounted with their key 
extended downward. Leave the stabilizers slightly 
loose at this time. 


3. Adjust then rack so that the dimensions correspond to those shown in Figure 3-4. 


4. Accompanying each slide member is a bag of hardware consisting of two mounting 
brackets, four flat washers, four nuts and four binding-head slotted 8-32 x 1/2 
screws. Using Figure 3-5, install mounting brackets to each slide. Slides can 
be identified by the distance from the front of the slide to the edge of the slot 
(Figure 3-5). 


0. Adjust and secure the front mounting brackets such that the front of the 
flange of the bracket is flush with the front end of the slide. 


NOTE 


If necessary, the flanges may be located as much as 
one inch (25.4 mm) ahead of the slide ends in order 
to accomodate certain rack dimensions. Maximum 
extension of the unit out of the rack will be corre- 
spondingly reduced, however. 


6. If necessary to meet cabinet dimensions, reverse the orientation of the rear 
mounting brackets of the slides. Adjust and secure the rear mounting brackets 
to agree with dimension "A" as set up in Step 3. In all cases, make sure that 
the white plastic button in each front bracket is inserted in one of the two holes 
provided that will be on top when bracket installation is complete. (The plastic 
button acts as a bearing between the stationary and moving parts of the slide. 
If necessary, remove buttons from incorrect holes and insert into the proper 
holes.) 


7. Install the slides into the rack cabinet at the desired location (see Figure 3-4). 
making sure the slides are horizontal and equidistant from the base of the 
cabinet. Position the slides in the rack so that the distance between the in- 
sides of the uppermost sections of the slides is 16.45 +0.303 inches (418 
+0.76 mm). 
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ite OF 


12, 


13. 


14, 


NOTE 


The correct mounting hardware for the above step 

is twleve_10-32 x 5/8 inch (15.9 mm) pan_head 

screws (6) , twelve No. flat washers @) , twelve 

19-32 hex machine nuts @) , and twelve lock washers 
. Install the screws through the brackets and 

washers into the vertical rails, and then install nuts 

and lockwashers on the other side of the rails. 


Pull the slides out to their full extension, approximately 29 inches (737 mm). 
The intermediate catch at 18 inches (457 mm) must be released on both slides. 
The slides will again lock at full extension. 

Set the 9427H on top of the slides, making sure all four plastic mounts are 
resting on the uppermost edge of the slides and that the keys of the front 
mounts engage the notches in the slides. 

Place Loctite (Grade C) on 8-32 x 5/16 (7.94 mm) pan head screws (2) and 
install through each slide into keyed mount-slide. 

Adjust the stabliizers, installed in Step 2, as required to prevent wobbling 
and provide smooth operation of slides. Tighten the stabilizers securely. 
Install knob assembly item and latch assembly item together and in 
the unit as shown in Figure 3-6. 


NOTE 


Hardware used to attach the knob assembly to the 
latch assembly consists of one each 8-32 x 5/8 inch 


(15.9 mm) pan head machine screw , No. 8 in- 
- ternal tooth lock washer (14) , 8-32 x 1/4 inch 
(6.4 mm) spacer , and 8-32 hex machine nut (10) : 


Reference: Figure 3-6. 


Hardware for installation of the latch assembly in 
the unit consists of two 8-32 x 5/8 inch (15.9) pan 
head machine screws a) , two No. 8 lock washers 
© , and two No. 8 flat washers @® . These screws 
should be left slightly loose at this time. 


Adjust the latch so that it catches the front rail of the rack, securely holding 
the unit in the retracted position, when the drive is pushed completely into 


the rack, and so that the latch-releases easily when the knob is pushed to 
the left. 


NOTE 


By loosening the proper pair of screws on the latch 
assembly, the latch can be moved either. for and aft 
or left and right to meet this requirement. 


Determine whether the installation requires use of a cable fender (43) at the 
rear of the unit. This fender is for the purpose of holding cables away from 
the ventilation outlet opening in the power supply and is not required if no 
cables threaten to encroach on the opening. 
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15. 


3.6 


If required, install the fender of Step 14 using two 8-32 x 5/16 inch (7.9 mm) 
pan head machine screws , two No. 8 spring lock washers , and two 
8-32 type U speed nuts (attached to the electronics cover on either side 
of the power supply ventilation outlet). 


CAUTION 


The cable fender must not be used as a handle. It 
will break off! 


SECTOR OPTION CONVERSION PROCEDURE 


Adjust sensor mount for required sector option as follows: 


Depress Start/Stop switch to Stop (out) and wait for spindle to stop rotating 
(Start/Stop lamp extinguished). 

Set main circuit breaker to Off position. 

Remove front door panel (base cabinet only). 

Remove module bottom cover. 

Loosen the sensor mount screw (see Figure 3-7). 

Lift rear of sensor mount and place the guide p‘n in the sensor mount hole 
selected in Table 3-1. 

Tighten the sensor mount screw. 

Perform the fixed-disk Index/Sector Transducer Check and Adjustment in 
Section 6 of Maintenance Manual. 

Install module bottom cover, 

Install front door panel (base cabinet only). 

Open top cover (base cabinet only). 

Remove electronics cover. 

Remove clamp and card cage cover. 

Using card extractor, remove sector PWA. 

Locate sector PWA diagram on Sheet 2 of your device specification and switch 
selections located in your HPC document package 83449XXxX. 

Using sector PWA diagram and Table 3-1, determine present setting of 54 
switch. Press present switch setting to Off position and press switch setting 
for new requirement to On position. Only one switch of S4 one through six 
can be in the On position. 

Change switch positions on sector PWA diagram. 

Carefully install sector PWA insuring that all pins are engaged. 

Install card cage cover and clamp. 

Install electronics cover. 

Close top cover (base cabinet only). 

Place unit on-line and verify operation with system software. 
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TABLE 3-1, SECTOR OPTION CONVERSION 


SENSOR MOUNT RING 
HOLE # HOLES 
290 


SECTORS REQUIRED 


29 or SOFT SECTOR 


72 


DIVISION COUNT 
PWA SW4 SWITCH SETTING 


FIGURE 3-6, RACK ASSEMBLY MOUNTING 
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MAGNETIC SENSOR 


[ SENSOR MOUNT SCREW 
' 
\ 


SENSOR MOUNT 


\ 
\ 
‘ 


a= 8 SECTOR RING 


FIGURE 3-7, SECTOR OPTION CONVERSION 
Bry HZ-R/MIN CONVERSION 


If Hz-r/min conversions are desired, they are available in standard option kits from 
the manufacturer. Depending on the specific conversion. Some or all of the following 
modifications may be required. 


Physical yhange of Drive Pulley and Belt. 

. Physical change of R/W/E Board 

Physical change of Head Option Components. 

. Physical relocation of jumpers in voltage adjust plug. 


noon 


If Hertz conversion is required, refer to Table 3-2 for appropriate belt and pulley 
for desired Hertz. Refer to Maintenance Section 6.6.23 for conversion procedure. 


TABLE 3-2. HZ CONVERSION PULLEY AND BELT CONFIGURATION 
PULLEY NO. | PULLEY DIA. BELT NO. BELT LENGTH 


77599705 2.881 in. 75722940 30.375 in. (772 mm 


77599707 1.761 in. ; 75722920 28.625 in. 
77599708 1.479 in. : 75722910 2Ox.12o 1, 


( 
77599706 | 2.404 in. (61. 75722930 | 29.625 in. (753 mm 

( 

( 


Bie CABLING ANC CONNECTION 


Unit Intracabling - Inspect the cabling in the cabinet for agreement with Figure 
3-2. Check for proper seating of connectors and logic cards. 


Di Sek INPUT/OUTPUT CABLES 


All input/output cables exit at the rear of the disk drive. Refer to applicable I/O 

board schematic in HPC package located in front of manual for connector pin/signal 
assignments for these cables. If an external terminator assembly is used in A2J2, 

the DIP terminators must be removed from the I/O board. If daisy chaining is used, 

the terminator is installed in A2J2 or the DIP terminators are installed in the last : 
unit of the chain. Refer to Figure 3-9. for a typical daisy chain configuration. The 
function of each signal name is described in Section 2, Table 2-2. 
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CAUTION 


Refer to I/O option diagrams in HPC package lo- 
cated in front of manual for assignments of I/O 
signals to each terminal on the I/O board connec- 
tor. Be sure the terminals on the I/O cable from 
the controller and/or daisy-chained unit have 

the correct configuration and the correct assign- 
ments. BE ESPECIALLY CAREFUL WHEN UTIL- 
IZING 3M TYPE I/O CABLES, SINCE THERE IS 
NO MECHANICAL "KEY" TO PREVENT PLUGGING 
THE CONNECTOR IN 180 DEGREES FROM THE 
PROPER POSITION, WHICH WILL RESULT IN 
DAMAGE TO THE CIRCUITRY. Check to make sure 
that the I/O cable lead terminating at terminal (1) 
on a 3M I/O board is a ground lead from the con- 
troller and/or daisy-chained unit. Terminal (1) on 
all 3M I/O board connectors is a ground lead, and 
is located as shown in Figure 3-10. Utilize the 
same precautions when relocating adapter boards 
for 3M to Elco, to 3M to Winchester connectors. 
Adapter boards with the blue strip lead are marked 
for proper connection into the 3M connectors on 
the I/O board. The connector designation and pin 
sequence is marked on one side of each connector. 


D602 GROUNDING OPTION 


The disk drive is shipped with logic (DC) ground and chassis (AC) ground con- 
nected together--see Figure 3-11 (A)--at the front left hand corner of the power 
supply. If the system configuration requires the separation of these grounds, per- 
form the following procedures, 


Open top cover (base cabinet only). 

Remove electronics cover. | 

Open power supply cover assembly. 

Rearrange spacers to configuration shown in Figure 3-11(B). 
Close power supply cover. 

Install electronics cover. 

Close top cover. 


3.8.3 POWER CABLES 


The AC power cable plugs into the bottom of the power supply assembly. On cabinet 
units, the power cable should exit the unit through the AC entry plate located on the 
bottom front area of the frame (see Figure 3-13). 


dG INPUT POWER REQUIREMENTS 


Refer to the equipment specification in HPC package listed in front of manual. 
Ascertain that P12 is jumpered according to Figure 3-12. 


1M OF & © Db 
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gone 


CAUTION 


When units are field configured for any line voltage 
other than 120 V, 60 Hz, 4.6 Amp or 120/240 V, 60 
Hz, 16 Amp, the CSA monogram must be removed 
because unit no longer complies with requirements 
of the Canadian Standards Association. 


3,10 ENVIRONMENT 


Operating and storage environment of the unit is as follows: 


Operating status - 60 to 90°F (15.6 to 32.2°C) (12°F/hr maximum fluctuation) 
10 to 80% relative humidity (provided there is no 
condensation) 


Non-operating status - -30 to +150°F (-34.4 to 65.6°C) 
9 to 95% relative humidity (providing there is no 
condensation) 


Sa ce cere NOTES: 1 TERMINATOR. 
2, MAXIMUM OF FOUR UNITS. 
3. MAXIMUM CABLE LENGTH FROM CONTROLLER TO LAST UNIT IS 50 FEET(15.24 M) 


FIGURE 3-8, DAISY CHAIN CONFIGURATION 
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POWER 
SUPPLY 
ASSEMBLY 


VOLTAGE 


E4 (AC) 


4% HEAD CABLES PLUG INTO 


READ/WRITE/ERASE BOARD. 


EOT ASSEMBLY 

RETRACT 

POSITION XDUCER SLIDER 
VELOCITY XDUCER 
POSITION XDUCER SCALE 


CARD CAGE ASSY 
POWER AND LOGIC HARNESS (A2) 


- a e}, a 


E2 (DC) 
HEADS 


R/W HEADS 
R/W HEADS INPUT/OUTPUT 
JH 
PRE-AMP 
HARNESS 
P4 
AGC PRE~AMP ASSEMBLY 
(A3) rvs 
MOTOR HARNESS 
SWITCH BOARD 
ASM HARNESS 


CARTROG 
SENSOR 


RECEIVER ASSEMBLY 
(AS) 


RECEIVER HARNESS 


SENSOR 


TERMINAL SEQUENCE AND 
CONNECTOR DESIGNATION 
FOR 3M 1/0 BOARD 


TERMINAL SEQUENCE 


INDICATORS 


FIGURE 3-10, 3M 1/0 BOARD CONNECTOR TERMINAL ASSIGNMENTS 


3-192 
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© NOTE 


GROUND MUST BE INSTALLED WHEN 
DYNAMIC BRAKE OPTION IS INSTALLED, BRASS SPACER 


FIBER SHOULDER WASHER 
POWER BOARD 


POWER BOARD GROUND STRAP 


INSULATING SPACER 


FIBER SHOULDER WASHER INSULATING SPACER 


GROUND STRAP 
(A) (8) 


(_AA 229 LOGIC (DC) GROUND CONNECTED TO CHASSIS (AC) GROUND LOGIC (DC) GROUND ISOLATED FROM CHASSIS (AC) GROUND 


FIGURE 3-11, GROUNDING OPTION 


FRONT VIEW 
(PIN SIDE) BACK VIEW 
(WIRE SIDE) 


PIN 12 (FIXED) 


PIN 15 (FIXED) 


“~~ PIN 14 (FIXED) 


JUMPER NO, 2 
PIN 15 (FIXED) 


JUMPER NO. 3 
PINS 11 & 12 (FIXED) 


NOTE: For proper pin configuration use above illustration. 
Ignore pin numbering on connector. 


8 
8 
8 
8 
8 
8 
9 
9 


oo DO OO USM 


© FIGURE 3-12, VOLTAGE ADJUSTMENT PLUG P12 AND ADJUSTMENT TABLE 
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bie OPTION SWITCHES 


Various modes of operation are made possible by option switches located on the 
Sector, Data Recovery, Control and I/O boards. These switches are factory set to 
customer requirements. 


The unique settings of the switches (and their locations) are shown in the switch 
specifications in the HPC package located in the front of the manual. 


3,12 INITIAL CHECKOUT AND STARTUP PROCEDURE 


This procedure should be used to make the first power application to the unit. The 
procedure assumes that the preceding procedures and requirements of this section 
have been performed and satisfied. 


1. Check that the power supply assembly circuit breakers is OFF. 

2. Open top cover. 

3. Grasp and turn spindle. Spindle should rotate with little resistance. 
d 


Wipe spindle surface and hub clean using gauze dampened with media cleaning 
solution. 


CAUTION 


Do not position the carriage manually. Such action 
could cause the read/write heads to load and be 
damaged. 


5. Use a vacuum cleaner to remove any dust or dirt from interior of cartridge 
receiver. 

6. Check that START/STOP switch is off. 

7. Make certain that input power cable is connected to correct external AC power 
source, and P12 jumper plug is correctly jumpered and in place. (See Figure 
3-12 for Jumper Installation information.) . 


NOTE 


When units have a daisy chain configuration for 
AC power, prior to connecting the AC cable the 
proper phasing should be verified at device end 
for each device. 


8. If external AC power to the unit is protected by circuit breaker, set circuit 
breaker to ON position. 

9. Set power supply assembly circuit breakers to ON position and check that 
blower starts. 


10. Pull back cartridge hold-down arms. 
11. Install disk cartridge (refer to Disk Cartridge Installation procedure in Section 2). 
12. Inspect and clean disk cartridge as specified in Preventative Maintenance 


portion of Section 6. 


13. Press START switch.to apply power to spindle motor. 

14. Spindle drive motor and disk cleaner brush motor.starts. 

15. Assure READY light is illuminated in a maximum of 70 seconds. 

16. Allow device and pack to reach thermal stabilization (20 minutes). 
17. Run diagnostics. 

18. If diagnostics or applications program fails upon placing units into 


service at customer installations, it may be necessary to perform 

Index-To-Burst Check and Adjustment (see Section 6 for all Check 

and Adjustment procedures and Section 7 for Maintenance Aids). 
19. Installation complete. 
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AC CABLE . 


AC CABLE 
ENTRY 


FIGURE 3-13, AC POWER CABLE EXIT 
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THEORY OF OPERATION — \ 


4,1 INTRODUCTION 


The theory of operation is described in terms of the major junetions that the disk 
drive performs during normal and emergeney operation and the cireuitry and hard: 
ware involved in the performance of these functions. Signal origins and destina- 
tions and component locations are shown in parenthesis. For example, if the sig: 
nal term RUN is referred to, it would appear as follows: 


RUN (C.B. U39 - 4) 
| Pin 
Component reference designa- 
tion or connector pin. 
Circuit board abbreviation 
Signal term 


Cireuit board abbreviations used in this deseription are as follows: 


C.B. = Control Board 8.B. = Servo Board 

».C. = Sector Board R/W/E = Read/Write/Erase Board 

D.R. = Data Recovery Bourd |e oe = Inductosyn Preamplifier Board 
P.B. = Power Board 


Helle DISK DRIVE 


Disk drive is achieved through a belt driven spindle. The spindle is rotated at 
1500 or 2400 r/min (depending on r/min option installed) by the disk drive motor. 


Heked ACTUATOR 


The actuator consists of the carriage, carriage track, magnet assembly, and cam 
mount. The actuator is the device that supports and moves the read/write heads. 
Lateral forward and reverse movement of the carriage on the carriage track is con- 
trolled by the servo signal. (P.B.d2-1, J2-2) The basic signal is developed in 
the servo board and processed by a power amplifying stage mounted on the powcr 
amplifier board (power supply). The power amplifier output current is applhed to 
the voice coil positioner (part of carriage). The signal causes an clectric field 
about the voice coil positioner. This electric field interacts with the permanent 
magnetic field of the magnet assembly, which moves the voice coil either into or out 
of the permanent magnetie field. Current polarity to the voice coil determines the 
direction of motion, while current amplitude determines the acceleration and velocity 
of the motion. 


The voice coil positioner is a bobbin-wound coil that is free to side in and out of 
the forward face of the magnet assembly. Fastened to the positioner is a head / 
arm receiver which holds the two (four with fixed disk option) read/write heads. 
The head/arm receiver mounts on the carriage and bearing assembly that moves 
along the carriage track on ball bearing rollers. Movement of the positioner in or 
out of the maynet causes the same motion to be imparted to the entire carriage as- 
sembly. This linear motion is the basis for positioning the read/write heads to 
particular cylinder of tracks on the disk. (Refer to paragraph 4.6 for detailed in- 
formation on read/write head loading and unloading. ) 
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The actuator contains a optical switch for detecting each end of travel. A negative- © 
going pulse is generated by these optical switches at forward and reverse end of 
travel. 


4,1,3 HEAD/ARM ASSEMBLIES 


Two head /arm assemblies (four with fixed disk option) are mounted on the carriage. 
A head/arm assembly consists of a read/write and erase coil package (head assem- 
bly) mounted at the end of a supporting arm structure. The head assembly, which 
includes a cable and plug, is mounted on a gimbal ring which in turn is mounted 

on a floating arm. This method of mounting allows the head assembly to pivot (in- 
dependent of the arm) tangentially and radially relative to a data track on the disk 
surface. Such motion is required to compensate for possible irregularities in the 
disk surface. 


The arm structure consists of a floating arm secured to a heavier fixed arm. The 
end of the fixed arm opposite the head installs in the carriage assembly. The float~ 
ing arm is the mounting point for the head and is necessarily flexible so that it can 
respond during loading and unloading. 


The freedom and mobility of the head are necessary elements to insure proper func~ 
tioning with interchangeable disk cartridges. Vertical motion by a disk surface 
(due to warpage or imperfection) is countered by a move in the opposite direction 
by the gimballed head and/or floating arm. AS a result, flight height remains 
nearly constant. 


h2 OPERATIONS 


Refer to the applicable schematic, block diagram, intercabling diagram flow chart 
and timing charts for the following discussion. 


4.2.1 POWER UP/FIRST SEEK 


When the main circuit breaker, CL1 (power supply) is actuated, an initial reset, 
CLEAR (C.B. U39-12) is generated which clears all latehes. After approximately 
60 ms (+5 V supply settling time) CLEAR disappears. At this time, provided the 
pack lock, are closed and no faults exist, the disk drive can be started by de- 
pressing the START/STOP push button. 


Actuating the START/STOP pushbutton generates RUN (C.B. U39-4) which, in 
turn, energizes the spindle motor and start relay, starts the brush cycle, initiates 
the spindle moto. start delay, illuminates the start indicator, and latches the disk 
cartridge in place. After approximately 4 seconds the start motor relay is de-ener~ 
pized and the start capacitor is removed from the motor start winding. 


During the brush cycle, the disk brushes are passed across the entire surface of 
the disk to remove any foreigh particles. When the brushes reach the end of trav: 
el, the motor is mechanically reversed and the brushes move outboard until they 
reach the home position, at which time the brush motor is de-energized by the clos - 
ure of a SPDT switch (Cartridge Receiver A6SW3). The closure of this switeh gen- 
erates BRUSH CYCLE COMPLETE (C.B. U32-12). BRUSH CYCLE COMPLETE clocks 
K1 flip-flop control (C.B. U18) provided spindle speed is within 20% of nominal 
value. 
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The completion of the brush eyele is followed by a 50 second servo delay, after 
which Servo Enable (C.B. A10) initiates the operation called first seek. The 
funetion of first seek is to calibrate the disk evlinders or tracks with the track 
counter (S.B. U11, U12, U13). This is accomplished by driving the read/write 
heads inboard until they reach forward end of travel (FEOT) then out-board un- 
til the first even-numbered cylinder is crossed. The first even-numbered cylinder 
encountered is identified as track 408 and each suceeeding track crossed decre- 
ments the track counter until track 000 is reached, at which time, ON CYL (S.B. 
B20) is generated. ON CYL initiates READY (C.B. A8) and assuming the unit is 
selected (reference daisy chain configuration) the controller is notified that first 
seek is complete. 


4.2.2 OPERATIONAL SEEK 
Refer to Figure 4-2 for the following discussion. 


If, at the completion of first seek, data is to be read from or written on the disk, 
an operational seek is performed. ‘To initiate an operational seek, the address of 
the desired track is strobed into the disk drive of nine (9) lines (S.B. B2-B10). 


The number of tracks that the read/write head has to travel from its present track 
to the selected track is determined by caleulating the difference between the track 
address (S8.B. U4, U5, U6, U5) and the track counter (S.B. UlL8. Ul9, U20). 
The absolute value of this digit. t difference is apphed to a,.D/A converter (S.B. 
U39) whose output provides an analog signal to the voice coil for movement of the 
read/write head to the desired track. Voice coil movement, henee read/write head 
movement during an operational seek consists of two modes: (1) coarse and (2) 
fine. During the coarse mode the voice coil is driven at a velocity determined by 
the number of tracks remaining in the seek. 


The fine mode is employed to bring the carriage to a stop without overshoot wren 
the desired cylinder is reached. Figure 4-3 shows the D/A converter output and 
the velocity profile for a typical long seek. During the first part of the seek the 
carriage Is accelerated by the maximum output of amplifier AR4 (S.B.) until it 
reaches maximum velocity. From this point on, the carriage is driven at a con- 
stant velocity (coast) until it is 128 eylinders from the desired destination at which 
time it decelerates uniformly until it reaches the last track. Upon reaching the last 
track the system switches to the fine mode and the position signal from the encoder 
is utilized to bring the carriage to the center of the track. Approximately 2 ms 
after the head has settled within 200 microinches of tne selected track center, ON 
CYL (S.B. B20) is generated. SKER (S.B. B16) Is generated if the carriage goes 
beyond either end of travel (FEOT or REOT) or if ON CY is not present 0.5 
seconds after the initiation of SERVO EN, C.A. STROBE or RTZS. A SERVO ENE 
automatically removes power from the voice coil by foreing an inhibit on the servo 
output multiplexer (S.B. U4d2). 


4.2.5 RETURN-TO-ZERO SEEK (RTZS) 


When RTEZS is commanded by the controller, the track counter (S.B. U8, Ul9, 
U20) is set to 408 and the address register (S.B. Ud, U5, U6, U1S) Is reset to 
zoro. However, the invert line (U6 3) to the address register is set for non in- 
verting operation. As a result the address register indicates a cylinder address 
of 424. Consequently the difference between the track counter and address rey: 
ister is 16 (424 408). Since counting by the track counter and addvess register 
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is inhibited, the difference is held constant, resulting in the carriage being driven 
at a constant speed of approximately 16 ips (406 mm/sec). When the forward end 
of travel (FEO'T) is reached, the address register is shifted back to the normal In- 
verter mode thereby establishing an address of 000. This causes the carriage to 
reverse direction and as soon as the first even-numbered track is encountered the 
count inhibit signal is removed from the track counter, allowing it to count down 
normally from 408 to 000 as described in First Seek. 


Aad WRITE/ERASE DATA 


Writing on any one of four recording surface (2 cartridge and 2 fixed disk) requires 
that the disk drive be able to select the desired read/write head. Selections of the 
heads is accomplished by means of two input lines termed HS/0 and HS/1] (Head 
Select 0 and 1). The logie condition of HS1 determines whether the cartridge or 
fixed disk is selected while the logic condition of line HSO determines whether the 
upper or lower surface of the disk is selected. 


Once the disk surface and read/write head has been selected, a write function is 
initiated by the contvoller commanding UNIT SELECT and WRITE GATE. ‘These 
two controller inputs generate a write line term W/I INA (R/W/E B4) and a write 
enable term WR EN (R/W/E B2). With the logic thus conaitioned by these sipnals, 
WR DATA and CLOCK applied to the disk drive (R/W/E A383) then ean be recorded. 
With WR EN at a high level, incoming data and clock pulses (R/W/E A383) will clock 
the write data flip-flop (R/W/E U10). As a result the outputs of the flip-flop will 
be a composite of frequency encoded data and clock which alternately switch a 
voltage dependent current souree (R59-R70) through two power transistors (R/W/E 
Q6. Q7). The outputs of these transistors drive write current through one half 
of the head winding then the other via head select circuits (R/W/E Ul4d, U16). 


Recording on tracks 256 or greater requires a reduction in write current due to 
bit density. When the read/write head is moved to track 256 or greater for pur 
poses of writing, ZONE (S.B. A20) is generated, causing (R/W/E Ul1-2) to go 
to ground thereby reducing the current to the read/write heads. 
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An erase function is initiated by the controller commanding a UNTT SELECT (C.B. 
B9) and ERASE GATE (C.B. Al2). These two controller commands generate terms 
ER EN (C.B. B26) and W/E/INH (C.B. A24d). Term ER EN turns on a transistor 
switeh (R/W/E Ull) In series with the selected erase winding via erase diodes 
(R/W/E UI? Diode matrix) and the #15 V center tap voltage. 


aes. READ DATA 


To initiate a read operation, READ GATE and UNIT SELECT are commanded by the 
controller. ‘The read head output is processed by differentiation of the recorded 
flux reversals as follows: The signal is amplified by a linear low noise differential 
amplifier (R/W/IE AR2) and differentiated by ARL (R/W/E). The resulting differ- 
entiated signal simultaneously drives a cross-over detector (R/W/E U2) and isola- 
tion stage (R/W/E Q12, Q13) which provides a monitor for the differentiated analog 
signal at the 1/O connector. 


Cross-over detection ts achieved bi. a dual differential receiver (R/W/E U2) which 
digitizes the differentiated signal by generating positive and negative edges for 
each analog zero cross-over point. This digitized double frequency information 
(R/W/E AG) is coupled to the data recovery circuitry where phase and frequency 
tracking is established. 


Phase and frequency tracking of the double frequency data is accomplished by 
means Of a digital phase lock loop (Figure 4-4). The loop is comprised of a com- 
parator, current pump, voltage controlled oscillator, data window generator, ref- 
erence signal generator and acquisition detector. 


Initially. the comparator (D.R. U27) derives a phase error signal between the 
pulsed data (double frequeney data) and the out-of-lock reference signal. This 
TTL signal is applied to the current pump (D.R. Ql, 2, 3, 10, 11, 12) where it 
Is Inteyrated to develop a DC level (Ve). 


Ve passes the AC component which is controlled by the value of R38 and the cur- 
rent from the bidirectional pump (D.R. Q10, Q1l1). The resultant voltage, Vre, 
corresponds to the input data frequency and the superimposed square waveform 
is utilized for phase synehronism. 


The current pump output corrects the VCO (D.R. Q4-Q9) bringing its output to 

a nominal 5 Milz for a 2.5 Miz data rate (2400 r/min disk speed). Since the phase 
locked oscillator is a closed loop, the current pump drives the DC level (Vc) to 
reach a steady state when the signal at the comparator is a square waveform, 
Frequency synchronism is achieved at this point. When the loop is locked at its 
center frequency, the component of Ve is symmetrical. 


At the beginning of the lock procedure, the disparity between the data window 
(D.R. U23-2) and pulsed data (D.R. U25-1) triggers a fixed time out signal, FT 
TRACK (DLR. B28) which increases the current available in the current pump, 
thereby Increasing the rate of VCO correction. 


After frequency and phase synchronization have been achieved the double fre- 
quency pulse data is decoded Into SEP DATTA (D.R. Ad, Bad, AS, BS) and SEP 
CLOCK CDiR. AS... B33. Al. BZ): 
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4,3 SECTORING 


The sectoring system is capable of producing all standard sectoring formats. This 
is accomplished by moving the sensor over the desired row of holes on the sector 
ring and selecting the desired prescaling factor using S83 (S.C.). Refer to Section 
2 (Operation) for switch setting and resu! ing prescaling factor. 


Refer to Figure 4-5 for the following disc :ssion. 


Monitoring the position of the disk comes under the function known as sectoring. 
Position information is derived from puls trains generated by two magnetic sensors. 
One sensor (for reading cartridge sectors) is mounted in the receiver area and 
senses notches on the disk armature plate. ihe other sensor (for reading fixed 
disk sectors) is mounted beneath the Jrive motor pulley and senses chemically 
milled holes in the sector ring. Both ‘ensors generate negative-going pulses which 
indicate the center of the notch or hoie. The pulse trains generated by these two 
sensors are separated into index and sector pulses by the sector board. 
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4.3.1 FIXED DISK 


Index pulses are separated from sector pulses by two NOR gates (S.C. U26-3 
U26-4) and a one-shot multivibrator (S.C. U32). The separated pulses drive the 
prescaling counter (S.C. U33) and the sector address counter (8.C. U17). The 
counters are reset by receiving an index pulse and incremented by receiving a 
sector pulse. The count of the sector pulses is utilized to generate a six-bit sec- 
tor address field (S.C. B2, B3, B6, B8, Bll, B14). The sector address and in- 
dex pulses are Ooutputed upon command of the controller. 


The index pulse can be transmitted at one of two times depending on the setting of 
SW1-1 and 2 (S.C.). If both switches are open, the index pulse output will appear 
simultaneously with the next sector pulse (DELAYED INDEX). If both switches 

are closed, the index pulse will appear at the output simultaneously with the input 
(DIRECT INDEX). 


4,353.2 CARTRIDGE DISK 


Cartridge disk index and sector pulse processing is handled, with minor excep- 
tions, in the same manner as described for the fixed disk. Index and sector pulses 
are sensed from the Cartridge armature plate by the index/sector transducer and 
fed to thesSector board at A22. Index pulses are separated from sector pulses by 
two NOR gates (S.C. U19-3, U19-4) and a one-shot multivibrator (S.C. U25). The 
separated pulses drive the prescaling counter (S.C. U14) which divides the sepa- 
rated sector pulses by 32, 16, 8, 4, 2 or 1. The count of the sector pulses is 
utilized to generate a six-bit sector address field (S.C. B2, B3, B6, B8, Bll, B14). 
The sector address and index pulses are output upon command of the controller. 
Delayed and direct index pulses are provided for the cartridge disk the same as 
the fixed disk. 
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4.5.5 SOFT SECTOR 


Under certain circumstances it is desirable to operate the disk drive with only a 
single sector. This mode of operation is called soft sector. Cartridges used for 
soft sector have only a single notch to be detected by the sensor. The single 
pulse generated each revolution by this notch will always be interpreted by the 
sector board as a sector pulse. The configuration of two switehes SW1-2 and 
SW2-7 (S.C.) effectively substitutes this sector pulse for the missing index pulse. 


Data received from the controller in the soft sector mode will be in a format con- 
taining a unique 8-bit pattern for identification of the start of a sector address. 


4,4 FAULT DETECTION 


Fault conditions in the disk drive ure divided into two classes: 
(1) damaging and (2) non-damaging. 


4.4.1 DAMAGING FAULTS 


Damaging faults are those which will cause damage to the read/write head or to 
disk surfaces. These faults will occur as a result of subnormal spindle speed or 
Supply voltage failure on the servo or inductosyn pre-amp boards. 


To provide protection for the heads and media, the spindle speed (C.B. B8, U11-8) 
and the servo board supply voltages (C.B. A27, A380, B27, B30, U11-13) are con- 
tinuously monitored. Any reduction in spindle speed below the set tolerance level 
or the occurance of any non-transient voltage fault will set the emergency retract 

} latch causes the disk drive to generate the term FAULT (C.B. U35-13, U14-10) 
illuminate the fault lamp (C.B.U15-6), retract the heads via Kl relay and switch 
the unit out of the run mode (C.B. U24-6, U31-9). The emergency retract lateh 
can only be reset after the fault condition is cleared and the START/STOP switch 
is returned to the STOP position or with a power up clear (C.B. U18-10). 


4.4.2 NON-DAMAGING FAULTS 


Non-damaging faults are those that are not dangerous from the point of equipment 
safety but are those that will lead to degraded operation (1.e., read and write fail- 
ures). These non-damaging faults are read/write head current faults, command 
faults and voltage failures. 


A current fault (R/W/E B7) will occur under one of the following conditions: 


1. Write current but no erase current 

2. Erase current but no write current 

3. More than one head selected for a write/erase operation 

4. Excessive current leakage on the write driver output line during a read. 


A current fault sets the fault lateh (C.B. B20, U35-13). The fault latch will also 
set, if an attempt to write is made when the heads are not on cylinder or an at- 
tempt is made to read at the same time write or erase is enabled. Other conditions 
that will generate Fault signals are attempting to select heads 2 or 3 when there is 
no fixed disk or when there is a voltage failure in the read/write, data recovery 
or sectoring circuitry. The term, FAULT, generated by any of the above fault 
condition inhibits write and erase and disables the READY line (optional) to the 
controller. A FAULT will also illuminate a front panel indicator and enables a fault 
_ line to the controller. Non-damaging faults can be reset by the front panel FAULT 
RESET pushbutton, or by the controller RTZS command (option). 
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4,5 WRITE PROTECTION © 


Data on the cartridge or fixed disk may be protected by depressing the appropriate 
front panel WRITE PROTECT switeh. The signal developed by WRITE PROTECT 
switch is gated with HS/1 (C.B. A20, U7-5, 6 or U7-1, 2) and assuming that the 
proteeted head is selected, write protected status (C.B. U21-6) will be enabled. 
This status will occur whether or not the unit is selected (reference daisy chaing’ 
configurations). If the unit is selected (C.B. U43 6) PROT STAT (C.B. B21) 

will be transmitted to the controller. 


The controller can initiate write protection by commanding Unit Select and WR PROT 
(C.B. B23, U7-13). These signals condition the write protect logic and illuminate 
the appropriate WRITE PROTECT indicator. The indicator will remain illuminated 
as long as the unit is selected, the appropriate heads are selected and the control- 
ler initiated WR PROT is in effect. 


4,6 HEAD LOADING 


The read/write heads must be loaded to the disk surfaces before exchanging data 
with the controller. The heads must be retracted from load position and driven 
clear of the disk when power is removed from the unit or the disk velocity falls 
below a predetermined r/min. 


Head loading amounts to allowing spring pressure of the floating arm (part of head / 
arm assembly) to move the aerodynamically shaped head face toward the disk sur- 
face. When the cushion of air caused by the spinning’ disk is encountered, it re- 
sists any further approach by the head. Spring pressure is designed to just equal 
the opposing cushion pressure (funetion of disk r/min) at the required height. As 
i result, the head flies. However, if the spring pressure exceeds the cushion 
pressure, which would happen if the disk cartridge lost enough speed, the head 
stops flying and contacts the disk surface, causing damage to the head and the 
disk surface. 


The floating arm is designed to maintain a constant loading force. While the heads 
are retracted, head cams on the cam mount bear against the floating arm cam sur- 
feces. The cams counter the loading force and foree the heads to the unloaded 
position, As the curriage moves forward, the cam surface rides off the cam just 
after the read/write head moves out over the disk surface. The loading foree now 
moves the head face toward the air layer on the surface of the spinning disk until 
the opposing’ forces achieve a state of equilibrium. The heads are thus loaded and 
the carriage is foreed to continue toward the spindle until the forward end of travel 
(FEOT) signal oecurs. 


4,7 HEAD RETRACT 


Two situations will cause the read/write heads to be moved back past the loading 
ramp. These two situations are normal and emergency retract. 


Ad ok NORMAL RETRACT 


Normal retract will occur when the START/STOP switch is returned to the STOP 
position. ‘This causes the disabling of SERVO EN (C.B.A10). When SERVO EN 
goes to zero, the address register (S.B. U4, U5, U6, U1L5) is set to 424 as in RTZS. 
However, the track counter (S.B. U18, U19, U20) is set to 440. Sinee counting 
Is inhibited under this circumstance, the cerriage will move outboard at a constant @ 
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rate of 16 ips (406 mm/sec). When the carriage contacts the reverse stop micro- 
switeh, (AdSW1), REV STOP (P.A. J2-12) is generated. One-half second after the 
occurrence of REV STOP the power amplifier is disabled. 


Ailel EMERGENCY RETRACT 


In the event of a damaging power failure or the spindle motor velocity drops below 
the tolerance limit, an emergency retract is initiated. Kither of these conditions 
de-enerpizes the voice coil relay (P.B.K1). The openings of K1 initiates a 0.5 
second delay which allows the carriage, by means of spring loaded effect of the 
voice coil connections to move to a position away from the unloading ramp. After 
the delay, triae, QS (P.B.) discharges a 100,000 Uf Capacitor (P.B.) through the 
voice coil thus unloading and retracting the heads. 


4,8 CYLINDER LOCATING AND POSITIONING 


The system for locating and counting tracks (cylinders) on the disk is comprised 
of a position encoder or transducer and an up/down counters. 


4,38.1 CYLINDER LOCATIONS 


Cylinder locations are determined by counting the zero crossing’s of the COS signal 

from a reference point using an up/down counter system (S.B. U18, U19, U20). 

A cylinder is defined as the space between two transitions of COS. Whenever the 

transitions occur a clock pulse ($.B. U32-11 & 6) is generated, causing the cyl- 

inder counter to count up or down depending on the state of the up/down signal 
6 (S.B. U30-5 & 6). The state of the up/down signal is determined by the logical 

levels of SIN and COS just prior to the clock pulse. By examing the wave forms 

in Figure 4-6, it can be seen that whenever the expression SIN COS Is true, the 

count will be down at d whenever the expression is false, the count will be up. 

An odd numbered cylinder is defined as one where the slope of SIN signal is posi- 

tive displacement and an even numbered track is one where the slope of SIN Is nepa- 

tive for positive displacement. Initlal location of the track is established during’ 

PIRST SEER. 


4,8,2 CYLINDER POSITIONING 


The position encorder or transducer, schematically depicted in igure 4-7 1s a 
capacitively coupled linear displacement transducer. The encoder has two elements. 
One element (the seale) is rigidly mounted while the other element (the slider) is 
attached to the carriage-assembly and moves parallel to the seale as the read/write 
heads are moved in and out. Both the scale and the slider has 0.005 in (0.127 mm) 
strips of copper, spaced 0.005 in (0.127 mm) apart, which function as plates of a 
capacitor. The voltage is applied to the copper strips on the seale so that the 
voltave on adjacent strips is 180° out of phase. 


As the slider moves parallel to the scale a sinusoidally 50 kHz signal is coupled to 
the slider. The amplitude of the sinusoid at any given point is a funetion of dis- 
tanee of the slider strips with respect to the seale strips with zero crossing’s oc 
curing every 0.005 in (0.127 mm) (see Figure 4°8). This signal is phase demodu> 
lated and peak detected on the 1.P. Board. The SIN & COS signal is used to pen- 
erate clock pulses for counting’ tracks. The phase relationship of these signals 
determine the direction of travel of the carriage. The zero crossings of the SIN 
signal are aligned to coincide with the center of the cylinder locations on the disk. 
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DIAGRAMS 5 


SL AS a ene Se a a I Ta OP EE 
Ds INTRODUCTION 


This seetion contains the intracabling diagram, a key to the logic diagram symbol 
ogy, a Table of commonly used Integrated Circuits, Printed Circuit Board docu- 
mentation, and electrical schematics. 


Input/Output (1/0) Board documentation is included in the Hardware Product 
Configurator (HPC) Document Packave located in front of the manual. It May be 
desirable to insert the 1/O Board portion in front of this Section. 


Also included in the HPC package is a "Device Specification" which defines the 
correct switch settings for the option selection switches which are located on 
cireult boards and the terminator resistor values on the 1/O Board. The value 
specified determines the Resistor Module (RM) installed on the I/O Board. The 
RM Part Numbers are listed in parts Data, Section 8. In addition, documentation 
deseribing Special Options, Special Printed Circuit. Boards, and other customer 
unique features is included in the HPC package. 


Di INTRACABLING DIAGRAM 


The intracabling diagram (Figure 5-1) details the eable connection between each 
major assembly and the mother board. Sheet 2 of Figure 5-1 is to be used when 
tracing signals between the Fault Isolation Retention Module (FIRM) and the unit. 


io CIRCUIT BOARD DOCUMENTATION 
ach of the following circuit board figures consists of an assembly drawing and 
parts list, a connector diagram, and a schematie diagram, 


CIRCUIT BOARD TITLE BOARD IDENT. NO. lIGURE NO. 


Control Board Assembly 79885452 o- 195 
Control Board Assembly 73297509 O75 
sector Board Assembly 17622951 o- 16 
sector Board Assembly 13883202 o- 16 
servo Board Assembly 77697901 o-17 
Data Recovery Board Asm. 79297105 o- 18 
Read/Write Erase (2400 r/min) 19891100 o- 19 
Read/Write Erase (1500 r/min) 79880500 9° 19 
AGC Servo Preamp Bd Asm 77658600 5-20 
Power Supply Board No, 1 77830321 5-2] 
Power Supply Board No. 2 77830330 eZ 
Spindle Motor Brake Asm 13866206 0°23 
Switch Board Assembly 75299103 o- 24 
switch Board Assembly 75299102 5-24 
Component Board ~ Mother 19870208 (lor reference only 5-1) 
Component Board - Mother 75870204 (For reference only, 5-1) 


Dowel CONNECTION DIAGRAMS 


Logic signals can be traced throughout the unit by using the circuit board con- 
nector dlagrams. Hach diagram lists the sheet number(s) of the accompanying 
schematic and the next connector diagram(s) figure numberon which the signal 


can be found. 
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Did INTRACABLING DIAGRAM 


The intracabling diagram (Figure 5-1) details the cable connection between each 


major assembly and the mother board. 


Sheet 2 of Figure 5-1 is to be used when 


tracing signals between the Fault Isolation Retention Module (FIRM) and the unit. 


543 CIRCUIT BOARD DOCUMENTATION 


Kach of the following circuit board figures consists of an assembly drawing and 


parts list, a connector diagram, and a schematic’ diagram. 
BOARD IDENT. NO. 


CIRCUIT BOARD TITLE 
Control Board Assembly 
Control Board Assembly 
Sector Board Assembly 

Sector Board Assembly 

Servo Board Assembly 

Data Recovery Board Asm. 
Read/Write Erase (2400 r/min) 
Read/Write Erase (1500 r/min) 
AGC Servo Preamp Bd Asm 
Power Supply Board No. 1 
Power Supply Board No. 2 
Spindle Motor Brake Asm 
Switch Board Assembly 

Switch Board Assembly 
Component Board - Mother 
Component Bc°rd - Mother 


Dial CONNECTION DIAGRAMS 


75885452 
79297509 
77622950 
79883201 
77831401 
73297105 
75891100 
79880500 
77658600 
77830321 
77830330 
79866206 
73299103 
73299102 
73870203 
75870204 


FIGURE 


o-15 
0-15 
0-16 
9-16 
o-17 
9-18 
o-19 
0-19 
0-20 
0-21 
0-22 
9-23 
o- 24 
0-24 


(For reference only 5 
(For reference only, 5 


NO. 


Logic signals can be traced throughout the unit by using the circuit board con- 
nector diagrams. Each diagram lists the sheet number(s) of the accompanying 
schematic and the next connector diagram(s) figure niamber-on which the signal 


can be found. 
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A2P6-30 AbL2 4} 
A2P6-29 2 
A2P6-28 
pes . | AL 3 LOGIC GND (E1) 
ASSEMBLY Alp? L1_2 3 farp7L1_2| 
(A9) LX BRUSH 
BULK HEAD MOTOR 
ares /\ NOTE: PIN DESIGNATIONS OF THIS CONNECTOR 00 NOT COINCIDE WITH MARKINGS 
_ AA0I30 | ON CONNECTOR BODY. SEE HOT STAMPED DESIGNATIONS ON WIRE. 


FIGURE 5-1, DETAILED INTRACABLING DIAGRAM (SHEET 1 OF 2) 


77653381-B 


® FIRM BOARD 


+5 VDC 
+5 VDC 
ON CYL 2 J11-B20 (F5-17) 
ON CYL 2 J11-B20 (F5-17) 
SPEED J10-B10  (F5-16) 
SPEED J10-B10 (F5-16) 
WRITE GATE J1-A15 (1/0) 
WRITE GATE J12-A13 J)-AI5 (1/0) 
ERASE GATE J1~B6 (I/O) 
ERASE GATE J1-Bé (1/O 
CR FLT J14-B7 (F5-19) 
CR FLT J14-B7 (F5-19) 
SPNDL J9-B14 (F5-15) 
SPNDL J9-Bl4 (F5~15) 
SEEK ERROR J11-Bl6 (F5-17) 
RD EN J9-B19 (F5-15) 
RD EN J9-BI9. (F5~15) 
FAULT J9-B20 (F5-15) 
FAULT eB (F5-15) 
WR STAT 9-B21 (F5-15) 
TAT J9-B21 (F5-15) 
CD SIG J6-25 (F5-24) J10-A22 (F5-16) 
EN J9-B22 (F5-15) 
FD SIG J6-22 (F5-24) J10-A23 (F5-16) 
W/E, INH J9-A24 (F5-15) 
W/E, INH J9-A24 (F5~-15) 
OR MON- J12-B22 (F5-18) 
OR MON- J12-B22 (F5-18) 
EREN J9=B26 (F5-15) 
EREN J9~B26 (F515) 
RWE MON- J1 4-818 (F5-19) 
SERVO MON+ J11-B26 (F5-17) 
-22 VDC 
SEC MONt+ J10-B27 (F5-16) 
RWE MON + J14-A15(F5-19) 
PRE MON- J4-15 (F5-20) 
SERVO MON- J11-B27 (F5-17) 
PRE MON+ J4-13 (F5-20) 
+22 VDC 
(_AA053q_) 


FIGURE 5-1, DETAILED INTRACABLING DIAGRAM (SHEET 2 OF 2) 
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EXAMPLE: Figure 5-15 Control Board Assembly 


, een SIGNAL CAN BE ia Cae) 


1 —— On Cy] 2 A3 J1l - B20 -—~4(T'5-17)* 
| Figure 5-17 
Pin No. (Servo Board) 


Destination 
(Pin Number) 


Destination (Servo Bd Connector) 


Signal Name 


Sheet 1 of Control 
Board Asm Schematic Diag. 


*(1/O) I/O Board (refer to HPC package Located in 
front of manual) 


Di Dee SCHEMATIC DIAGRAMS 


Multiple sheet (SET of pages) circuit board schematics are sequentially numbered 
(1,2,3 etc) in the upper right-hand corner of each schematic sheel. Symbology 
for sheet to sheet connections and board to board connections are as follows: 


e Sheet to Sheet ON PAGE example: 


1 (p HPA | 1 = Signal "from" sheet 1 of SET 
D =ON sheet reference (from sht 1 of set) 


HDA = Signal name (from sh 1 of set, 
location (D) ) 
e Sheet to Sheet OFF PAGE example: 
= Signal "to" sheet 2 of SET 


HDA (D) D D + OFF sheet reference (to sheet 2 of set) 


HDA = Signal name (to sheet 2 of set, 
location (D) ) 
e Board to Board ON PAGE example: . 


B56 = Pin Location of board connector 


Be ys (Ref Para. 5.3.1) 


SEL = Signal name (Rei Pera. 5.3.1) 
e Board to Board OFF PAGE example: 


B6 = Pin location of beard connector 


Ref para. 5.3.1) 
_ SEL \ B6 ( p 


SEL = Signal name (Ref para. 5.3.1) 


5-4 77653381-A 


544 MAJOR ELECTRICAL DIAGRAMS 


Figure Title Figure Number 

AC-DC Power Distribution: 
e Without Dynamic Brake o7 20 
e With Dynamic Brake o- 26 
@ Without Dynamic Brake and 

Special RFI Filters ae at 
e Without Dynamic Brake and with 

Filters & Power Input Assembly 9-28 
e With Dynamic Brake and Spl 

RFI Filters 27.29 
Baseplate Electronics o- 30 

oe) LOGIC DIAGRAM SYMBOLOGY 


Done GENERAL INFORMATION 


Logic symbols are drawn with inputs on the left and outputs on the right whenever 
space and layout permit. 


Power supply connections, discrete timing components, etc, may be shown con- 
nected to the top or bottom of the symbol. Unused pins and unused elements 
need not be shown. Figure 5-2 illustrates functionally equivalent symbols. 


De Del GENERAL SIGNAL ANNOTATION 


S 
R 
G 


= Set input to bistable device 
= Reset (Clear) input to bistable device 


= Gate input has no direct action on circuit, but must be present before inputs 
(and/or outputs) are able to function. If more than one gate is used a nu- 
meric suffix is added (Gl, G2, etc.) 


= Identifies a signal which requires the presence of another signal to perform 
its function. 


= Strobe pulse. Usually used to gate "D" inputs into a bistable device. 


= Toggle input. Bistable device changes state each time "T" assumes its speci- 
fied state. 


= J output conditioned by leading edge of dynamic toggle (G). 
= K output conditioned by leading edge of dynamic toggle (G). 


BOTH SYMBOLS REPRESENT A BI-STABLE JK F,’F 
CIRCUIT WITH SOME OF THE PINS UNUSED, 
(N.C. INDICATES “NOT CONNECTED") 


= mT ee 


~ 


FIGURE 5-2, FUNCTIONALLY EQUIVALENT SYMBOLS 
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on | 
on 


Ser, 


SYMBOLOGY 


Logic Symbols are described in Table 5-1. 


~ wee 


915.4 FUNCTION 


AA l42d_ 


on 
' 
op) 


TABLE 5-1, 


INDICATES NON-STANDARD 
LOGIC LEVELS 


INDICATES NON-LOGIC 
(ANALOG) SIGNALS 


TEST POINT SS 


INDICATES TWO OR MORE | 


LINES WHICH CARRY THE 
SAME INFORMATION 
(USUALLY DIFFERENTIALLY) 


WIRED "AND" CIRCUIT 


DYNAMIC INPUT ACTIVE 
DURING THE TRANSITION 
FROM LOW TO HIGH STATE 


DYNAMIC INPUT ACTIVE 
DURING THE TRANSITION 
FROM HIGH TO LOW STATE 


SYMBOLOGY 


Function symbols are as described in Table 5-2. 


TABLE 5-2. FUNCTION 


GATE INPUT 
CSCILLATOR 


AMPLIFIER 


AND” GATE 
OR" GATE 


“EXCLUSIVE OR" 


FUNCTION GENERATOR 


LEVEL CONVERSION 


SCHMITT TRIGGER 


SINGLE SHOT 


SUMMING CIRCUIT 


THRESHOLD (ANALOG OUTPUT) 
OR COMPARATOR (BINARY 
OUTPUT) PRODUCES A CHANGE 
IN. THE OUTPUT SIGNAL WHEN 
INSPUT EXCEEDS A PREDETERMINED 
LEVEL "m", 


DATA INPUT 


CONTROL of CLOCK INPUT 


LOGIC SYMBOLOGY 


A HIGH LEVEL ON THE LOWER INPUT 
“INHIBITS" THE BLOCK OUTPUT FROM 
ASSUMING ITS ACTIVE STATE 


A LOW LEVEL ON THE LOWER INPUT 
“INHIBITS" THE BLOCK OUTPUT FROM 
ASSUMING ITS ACTIVE STATE 


INPUTS TO THE COMMON CONTROL 
BLOCK AFFECT EVERY TERM IN THE 
ARRAY. INPUTS TO EACH TERM 
AFFECT ONLY THAT TERM. 


LIGHT EMITTING DIODE 


TRIAC 


SYMBOLS 


DECODER 


DIGITAL TO ANALOG CONVERTER 


VOLTAGE REGULATOR OUTPUT VALUE "m" 
MULTIPLEXER 


SHIFT REGISTER 


COUNTER 


ARITHMETIC LOGIC UNIT 
RECEIVER 


ANNOTATION RESTAICTING THE NUMBER 
OF COINCIDENT INPUTS OR OUTPUTS 
GROUPED BELOW IT ACCORDING TOM, 
EXAMPLE: ( <1) MEANS ONLY ONE OR 
LESS COINCIDENT INPUT OR OUTPUT BELOW 
ALLOWED. 
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cree, 


77693381-A 


ABBREVIATIONS 


ADDRESS 
AMPLIFIER 
CARTRIDGE 
COUNT 

COMMON 
CURRENT 
CYLINDER 
DIFFERENCE 
ERASE 

ENABLE 

END OF TRAVEL 
FORWARD 

HEAD 

LOAD 

NORMALLY CLOSED 
NORMALLY OPEN 
POWER 

READ 

REVERSE 
RETURN TO ZERO SEEK 
SELECT 

TRACK 

TRACK ADDRESS 
VELOCITY 

WRITE 


qi 
| 
~] 


54510 IC INDEX AND CROSS REFERENCE 
Refer to Table 5-3 for a cross-reference between CDC element number and manu- 
facturer type. 


TABLE 5-3, INTEGRATED CIRCUIT INDEX & CROSS REFERENCE 


ee 


CDC DESIGNATION MANUFACTURING DESIGNATION 


ELEMENT PART NUMBER TYPE 


FUNCTION 


400 15135000 4001 CMOS QUAD 2 INPUT NOR 
4002 1513 3000 CMOS DUAL 4 INPUT NOR 
4008 15133100 CMOS 4 BIT ADDER 
4011 15133200 CMOS QUAD 2 INPUT NAND 
4012 15133300 CMOS DUAL 4 INPUT NAND 
4013 15133400 CMOS DUAL "D" FLIPFLOP 
4019 15133500 CMOS QUAD AND-OR-SELECT 
4023 15133700 CMOS TRIPLE 3 INPUT NAND 
4024 15133800 CMOS 7 STAGE BINARY COUNTER 
4029 15134100 CMOS PRESETTABLE UP-DOWN COUNTER 
4030 15134200 CMOS QUAD EXCLUSIVE OR 
4035 15134300 CMOS SHIFT REGISTER 
40.47 15134600 CMOS RESETTABLE RETRIGGERABLE ONE-SHOT 
40.49 15134700 CMOS HEX INVERTER BUFFER 
4050 15134300 aC 0 CMOS HEX BUFFER 
4053 15135100 4053 CMOS BIDIRECTIONAL ANALOG MUX 
4528 15135400 4528 CMOS DUAL RESETTABLE RETRIGGERABLE ONE-SHOT 
195 15104300 9602 TTL DUAL RETRIGGERABLE ONE-SHOT 
175 15104800 7474 TTL DUAL "D" FLIPFLOP 
1445 15109200 74504 TTL HEX INVERTER 
2435 15109400 745112 TTL DUAL J-K FLIPFLOP 
1755 1519700 74574 TTL DUAL "D" FLIPFLOP 
1 40L 15112300 74100 TTL QUAD 2 INPUT NAND 
1 46L 15112700 7404 TTL HEX INVERTER 
341 15126600 LM339 QUAD COMPARATOR 
427 15132600 MC1 468 DUAL 15 VOLT REGULATOR 
195L 15130790 96102 TTL DUAL RETRIGGERABLE ONE-SHOT 
| 46 36187100 7404 9016 TTL HEX INVERTER 
209 36187900 7453 TTL 4 WIDE 2 INPUT *ND-OR-INVERT 
1 40H 36188700 74HOO TTL QUAD 2 INPUT N-\ND 
14] 50250700 7410 9003 TTL TRIPLE 3 INPUT NANO 
173H 50251700 3004 TTL QUAD 2 INPUT NAND 
1 49H 50251800 3021 TTL QUAD EXCLUSIVE OR 
10S 50254600 74500 TTL QUAD 2 INPUT NAND 
1415 41254700 74510 TTL TRIPLE 3 INPUT NAND 
2085 50254900 74520 TTL OUAL 4 INPUT NAND 
140 51651900 7400 9002 TTL QUAD 2 INPUT NAND 
146 51701800 7404 9016 TTL HEX INVERTER 
158 51761500 74161 9316 TTL 4 BIT BINARY COUNTER 
' AAI 56a | 


o- 8 


eee 
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Sees CIRCUIT TYPES AND WAVEFORMS 


Figure 5-3 illustrates a typical integrated circuit. Figures 5-4 through 
trates the various types of circuits and associated waveforms. 


FUNCTION 
SYMBOL 


INPUT PIN 
NUMBERS 


CIRCUIT LOCATION 
TYPE ON PWB 


Addition of "L", "S" ar “LS” does not 


~ = mm | 
A AAI 42b } change the logic operation) 


FIGURE 5-3, TYPICAL INTEGRATED CIRCUIT 
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FIGURE 5-4, EXCLUSIVE OR 
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FIGURE 5-5, INVERT 


FIGURE 5-6. AND-OR-INVERT 
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FIGURE 5-8, RETRIGGERABLE, RESETTABLE, MONOSTABLE } 
MULTIVIBRATOR (ONE SHOT) 
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FIGURE 5 
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TRUTH TABLE 


INTERNAL CARRY 
LOW LOGIC LEVEL 
HIGH LOGIC LEVEL 


A 
L 


H 


ADDER 


FIGURE 5-10. 
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1A; cP } ec’ te OR 


tim 


FIGURE 


a ~ mm eee eee _ i 


5-ll. QUAD 2 X 1 MULTIPLEXER 


FIGURE 5-12, ‘bv’ TYPE F/F 


TRUTH TABLE 
BIDIRECTIONAL 
inpurs | SIDIRECTIC TO PIN 14 


PIN6 | PINOT) PIN 12 PIN, 13 


BIDIRECTIONAL” 
CHANNEL TO PIN 15 


PIN 19 PIN 2 


THIS 1S THE FUNCTIONAL EQUIV, NIT 

OF THREE SINGLE POLE DOUBLE THROW 
( AAs RELAYS IN SERIES WITH A THREE POLE 
2 -7 SINGLE THROW RELAY, 


| ae, Set ee i dew ee de ee ee ak. 


mew i ese eee eli 


FIGURE 5-13, BIDIRECTIONAL ANALOG MUI_TIPLEXER 
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PIN | FUNCTION 


5 CLOCK EN | | | | | [| 

10 | UP DOWN | 

9 BIN DEC ee ea iiss 28 Reet cee er ae 
] PRESET EN Bel Ee eee TO DER Rv eS 


10 16 CNTR 


40294 13° | J3 5 


ee eee ep My ec 
6 far mes BW ar a Ff 
7 |carryvour Lyf Lf Jf Jljf— 


COUNT 12 fiaftafislo] 1 2] 3]4]4]3] 2] 1 Johsfralra}a| 2] 1\o [> |e |z]7| 9] 9fo fr |2|3}4| 


FIGURE 5-14. DECIMAL/BINARY UP/DOWN PRESETTABLE COUNTER 


eerie: IC PACKAGE LAYOUT 
_ The pin locations for typical Integrated Circuit (IC) packages are shown below. 


] 16 
l 14 
] 8 
4 5 
B-PIN DIP 
7 8 
8 9 
14-PIN DIP 


10-PIN DIP 


(TOP VIEW) 
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FIGURE 5-15. CONTROL BOARD ASSEMBLY (SHEET 1 OF 7) @ 
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ITEM 
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FIGURE 5-15, 


IDENTIFICATION 


NUMBER 


19885452 
13297509 


73892420 
17836070 
15134700 
15134800 
15135000 
15133700 
15133300 


95794600-7 


15126600 


91768200 
15133200 
15133400 
15134600 
91736700 
75009901 
75009993 
90240107 
00240101 
75752400 
83452205 
50241403 
93640012 
94360344 
94360187 
94360287 
94360300 
94360317 
94360346 
94360596 
94360500 
94360457 
92512629 
24504353 
24504329 
73808533 


94361400 
92496046 
92496219 
94360532 
92498021 
83479901 
10125703 
75312701 
92512000 
77612165 


78732602 


94357500 


* 92496217 


92583002 


DRAWING 
TITLE 


PWA, Control Board 
PWA, Control Board . 


PWB, Control Board 
PWB Socket Connector 
IC CMOS 4049B 

IC CMOS 4050B 

IC CMOS 4001B 

IC CMOS 4023B 

IC CMOS 4012B 


IC LM339 


IC Dual 


CMOS 4011B 

CMOS 4013B 

IC 4047 CMOS 1 Shot 
Diode 1N914A 

Res Pac 2% 1. 0K (13) 
Res Pac 2% 10K (7) 
Volt Reg 5.6 V 5% 
Diode Zener 3.3V 
Transistor Power 
Switch-8 Position 
Diode 1N6263 
Stud-Self Clinching 
Res 1/4W 1% 2. 87K 
Res 1/4W 1% 80.6 
Res 1/4W 1% 806 

Res 1/4W 1% 1.00K 
Res 1/4W 1% 1.50K 
Res 1/4W 1% 3.01K 
Res 1/4W 1% 1.00 Meg 
Res 1/4W 1% 100K 
Res 1/4W 1% 39.2K 
kes 2.2M Ohm 1/4W 1 
Cap 10V 20% 33UF 
Cap 35V 20% 1.0UF 
Cap 100V 10% 4700 


. .Intch 


Cap 50V + 80 - 20% 0.1 uf. 


Capacitor .LUF .50V 
Capacitor 2200 PF 
Res 1/4W 1% 215K 
Terminal, Swaged 
Key, Inject. Mold 
Ser Flat Hd 
Spec-Adhesive, Epoxy 
Resistor Test Sel. 
Terminal, Slotted 
Pin-Wire Wrap-Intch 
Resistor Test Sel 
Cap 100V 20% 1500 


Nut Lock 


CONTROL BOARD ASSEMBLY (SHEET 2 OF 7) 
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FIGURE 5-15, 


CONTROL BOARD 


SCH SH.NO. PWA 
— 


a ce 
——— START RLY 
"73-3 LOP OV 
—— ON CYL 2 
—— BRUSH 
——— REV STOP 
—— SELECT 
—— BSNO 


——— UNIT SEL 

——— SERVO EN 

—— WRITE GATE 
COCK RLY 


oe 


—— DFF:ZERO 
——— STROBE 


—— SEARCH 

—— INV AD 

= OFFSET 

—— FLT RST 

—— READ GATE 

——— RD EN 

== HS: 

——— RIZS 

—— WR STAT 
ON CYT 


—— ER EN 

T= ARIES 
—— -2V 

—— SECT MON+ 
—— R/W MON+ 
—— PRE MON- 
—— SERVO MON- 
—— PRE MON+ 
—— GND 


2 ee ee ee 


CONTROL BOARD 


35-5 —_—__— F5-23) 
J1-828 9 ———¢1/0) 

J11-B20 —————+ (F5-17) 
J2-2 ————+ (F5-21) 
JV) -B1)) ———— (F5-17) 


J11-B19,(F5717), J10-B20 (F5-16) 
F5-24) 


J6-29 = ——-—— (ro- 


JinB6. eee aE OD) 
314-87. ————+(F5-19) 
J)-88 = ———— (70) 
J6-14. ——-——-4 (F5-24) 
JVV-816: 2 (FO- 17) 
J5-3 eee (POS 23) 


Ji¥=A2) = (FS=17) 
JV¥-A2.0 ————+ (F5-17) 
J1=31, 32 ———+ !F5- 22) 
J}-B5 = ——_—+ (IO) 
J2-19 ~~, (F 5-20) 
JI1-Al5 ———— (F5-17) 
J}-A23. ————3 (I/O) 
J6-13  ———— (F5-24) 
J1-B15.9 | ———— (1/0) 
J12-B16 ————+ (F5-18) 
J\-87.  ————+ (1.0) 
J1-A20 = ———4 (| O) 
J1-B26. = ———— (!/O) 
J1-B30 =——_—, (IO) 
J1-B9 (1. O) 
‘14-82 ————+ (F5-19) 
1-16 4 (F5-24) 
j)-823 ——_—+(! O) 
J)4-B4. 9 ————_, (F5-19) 
J1-A20 © ——— (0) 
J6-5, ASJ1-5__y (F5-24) 
J6-3, ASJL-3——— (F 5-24) 
J12-B22 ————y (F5-18) 
J14-A4 ————+ (F5-19) 
J11-B26 —————4 (F5-17) 
314-818 ———— (F5-19) 


J10-B27, ————_ (F5-16) 
J14-818 ——— (F5-19) 
J4-15. —————4(F5-20) 
JV1-B27, ————+ (F5-17) 
J4-13. 4. (F5+20) 
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NOTES: 
1LUNLESS OTHERWISE SPECIFIED 
ALL INPUTZOUTPUT PIN NUMBERS 
ARE FOR PI CONNECTOR. 
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FIGURE 5-15, CONTROL BOARD ASSEMBLY (SHEET 4 OF 7) 
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FIGURE 5-15, CONTROL BOARD ASSEMBLY (SHEET 5 OF 7) 
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PWA, Hard Sector 


PWA, Sector Level 3... 


PWB Sector Level 3 


PWB Socket Connector 


IC CMOS 4024B 

IC 4538B 

IC CMOS 4001B 

IC CMOS 4013B 

IC CMOS 4019B 

IC CMOS 4011B 

IC CMOS 4049B 

IC CMOS 4029B 

IC Dual 

IC, 96102 

IC NIV555 

Res Pac 2% LOK (7) 
Resistor Module 150 
Switch-4 Position 
Switeh=-)) Position 
Key, Inject Mold 
Ser Flat Hd 

spee- Epoxy Adhesive 
Diode Zener 16V 
Diode LNOLIA 

Cap LOV 20% 83UF 
Cap 500V 2% 3300 
Cap 500V 2% 2000 
Cap 4700 

Cap 35V 20% 1.0 UF 
Cap LOOV 10° 100 
Cap 100V 10% LOOO 
Cap L00V 20% .01UR 


Cap Eleetro 6. 83MEF 35 


Cap LOV LOT 2.2UF 
Res L/AW 1S 196K 
Res LAIW 1 178 
Res 1/1W 19 226K 
Res 1/4W 1G 14.7K 
Res 1/4W 54) 2. 7Mee 
Res 14aw5o% Look 
Res L/4W 1% 78.7K 
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42 94360487-6 Res 1/4W 1% 80.6K 
43 94360400-9 Res 1/4W 1% 10.0K 
44 94360300-1 Res 1/4W 13 1.00K 
45 94360454-6 Res 1/4W 1% 36.5K 
46 94360400-9 Res 1/4W 1% 10.0K 
47 94360100-5 Res 1/4W 1% 10.0 
48 17705936-7 Res 1/4W 5% 1.0 Meg 
49 94360468-6 Res 1/4W 1% 51.1K 
50 75752300-6 Transistor Power 
51 95683502-3 Stud, Press 

52 94357500~1 Res Test Select 

53 92583002-8 Nut Lock 

55 94240429-4 Cap 50V 10% 820 
56 77512395-2 Cap 50V 5% 1000 
58 77612165-9 Terminal, Slotted 
60 77612165-9 Terminal, Slotted 
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IDENTIFICATION 


iTEM 
NO. NO. 
77657501 
i 77657520-1 
9 77836070-1 
3 83479961-7 
4 10125702-0 
6 77612165-9 
7 15144900-6 
g 15145000-4 
9 15145100-2 
10 15145400-6 
ll 15145600-1 
12 15146300-7 
13 15146400-5 
14 15146900-4 
15 15147000-2 
16 15148200-7 
17 51812800-4 
18 50252900-1 
19 51768200-1 
20 15150700-1 
21 15156600-7 
22 15129400-6 
23 15164442-4 
24 15132600-6 
25 77835186-6 
26 15148500-0 
27 15161700-8 
28 75009935-0 
29 83452207-0 
30 83452201-3 
31 94357500-1 
32 92577253-5 
33 94360384-5 
34 94360443-9 
35 94360472-8 
36 94360468-6 
37 94360482-7 
38 94360284-7 
39 94360476-9 
40 94360362-1 
41 94360536-0 
42 94360386-0 
43 94360368-8 
44 94360344-9 
45 94360492-6 
46 94360464-5 
47 94360528-7 
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PWA Servo 

PWB Servo 

PWB Socket Connector 
Key, Inject Mold 
Ser Flat Hd 
Terminal, Slotted 
IC 74LS00 

IC 74LS02 

IC 74LS04 

IC 74LS08 

IC 74LS1C 

IC 74LS74 

IC 74LS 86 

IC 74LS175 

IC 74LS8193 

IC 74LS283PC 

IC DualUA747 

IC 75107 

IC Dual 

IC 96L02 

IC 201A 

IC AH5012 

IC 1408L-8 

IC Volt Regulator 
2N2907A Transistor 
IC 74L8S14 

IC 74LS132 

Res Pac 2% 5.1K (13) 
Switch-10 Position 
Switch-4 Position 
Resistor Test Select 
Res 1/2W 1% 357 
Res 1/4W 1% 7.50K 
Res 1/4W 1% 28.0K 
Res 1/4W 1% 56.2K 
Res 1/4W 1% 51.1K 
Res 1/4W 1% 71.5K 
Res 1/4W 1% 750 
Res 1/4W 1% 61.9K 
Res 1/4W 1% 4.42K 
Res 1/4W 1% 237K 
Res 1/4W 1% 7.87K 
Res 1/4W 13 5.11K 
Res 1/4W 1% 2.87K 
Res 1/4W 13 90.9K 
Res 1/4W 1% 46.4K 
Res 1/4W 1% 196K 
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NO. 


94360480-1 
94360520-4 
94402104-7 
94360400-9 
94360300-1 
73808537-7 
75808520-3 
94240416-1 
15164261-8 
15164279-0 
15164268-3 
94240444-3 
75808513-8 
75808516-1 
24504369-0 
75808518-7 
94240409-6 
75890977-4 
24504329-4 
91736700-9 
90240105-2 
90240106-0 
758085 33-6 
90241403-0 
00241400~6 
94240425-2 
94360200-3 
94360250- 8 
J4360339-9 
90240104-5 
94358500-0 


DRAWING TITLE 


Res 1/4W 1% 68.iK 
Res 1/4W 1% 162K 
Res 1/4W 5% 6.8 

Res 1/4W 1% 10.0K 
Res 1/4W 1% 1.00K 
Cap 100V 10% 0.01UF 
Cap 100V 10% 390 
Cap 50V 10% 27 

Cap, CER, AXIAL, NPO 
Cap 50V 2% 750 

Cap, CER, AXIAL, NPO 
Cap 50V 10% 0.047UF 
Cap 100V 10% 100 
Cav 100V 10% 180 
Cap 15V 20% 10UF 
Cap 100V 10% 270 
Cap 50V 1v% 1500 
Cap 100V 0.10UF 

Cap 35V 20% 1.0UF 
Diode 1N914A 

Diode, Silicon 

Diode, Sil Zener 5.1V 
Cap 100V 10% 4700 
Diode, Silicon 

Diode Special . . . Intch 
Cap 50V 10% 270 

Res 1/4W 1% 100 

Res 1/4W 1% 332 

Res 1/4W 1% 2.55K 
Diode Zener 4W 4,.3V 
Jmpr Wire, Molded 
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NOTES: ; 
UNLESS OTHERWISE SPECIFIED 


1 RESISTOR VALUES ARE IN 
OHMS » VAwyi% « 

2. CAPACITOR VALUES ARE IN 
MICROFARADS . 

TYPICAL POWER CONNECTIONS 
FOR 14 PIN DIPS. 

Z\ ve icat POWER CONNECTIONS 
FOR 16 PIN DIPS. 

5. XXX ©) INDICATES INTERSHEET 
CONNECTION BY SHEET NUMBER, 
ZONE AND SIGNAL IDENTIFIER, 
QUIET GROUND 
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FIGURE 5-18, DATA RECOVERY BOARD ASM (SHEET 1 OF 7) 
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ITEM NO. IDENTIFICATION NUMBER 
75297105 
1 75297005 
2 77836070 
3 51768200 
4 36187900 
5 15112700 
6 15158700 
6 00005070 
7 15161700 
8 96744156 
8 15104800 
9 88882100 
9 36188700 
10 88885300 
10 50254900 
li 15158600 
11 15109400 
12 15160600 
12 15146800 
13 88884500 
13 50254600 
14 88883700 
14 15109200 
15 88923000 
15 15109700 
16 88884200 
16 50254700 
17 15104301 
17 88886500 
18 88924500 
18 36187100 
19 83452204 
21 83406502 
22 83406501 
23 15130400 
24 94360300 
25 94369439 
27 94360335 
28 9.4360224 
29 94360220 
30 94360359 
31 9.4360232 
32 94360316 
33 94360200 
34 94360257 
35 94360280 
36 943691638 
37 94360165 
38 94360264 
39 94360272 
FIGURE 5-18, 
77653381-K 


DRAWING TITLE 


PWA Data Recovery 
Board PC Data - Recovery 
PWB Socket Connector 
IC Dual 

IC 7453 

IC 75L04 

IC 748140 

IC 500 HM Dual, Intch 
IC 74L8132 

IC 7474 

IC 7474, Intch 

IC 74H00 

IC CA 74H00 HS Quad, Intch 
IC 74820 

IC Dual 4, Intch 

IC 748112 

IC 748112, Intch 

IC 93L16....Inich 

IC 74LS161 

IC 74 S00 

IC 74S00, Intch 

IC 74804 

IC 74804, Intch 

IC 74874 

IC Dual D Flip-Flop, Intch 
IC 74810 

IC Triple 3, Intch 

IC 9602, Intech 

IC 9602 

IC 7404, Intch 

IC 7404, Intch 

Switch, 7 Position 
Delay Line 100 NS 
Delay Line 50 NS 

Volt Regulator 

Res 1/4W 1% 1.00K 
Res 1/4W 1% 20.5K 
Res 1/4W 1% 2.32K 
Res 1/4W 1% 178 

Res 1/4W 1% 162 

Res 1/4W 1% 4.12K 
Res 1/4W 1% 215 

Res 1/4W 1% 1.47K 
Res 1/4W 1% 100 

Res 1/4W 1% 392 

Res 1/4W 1% 681 

Res 1/4W 1% 51.1 
Res 1/4W 1% 47.5 
Res 1/4W 1% 464 

Res 1/4W 1% 562 


DATA RECOVERY BOARD ASM (SHEET 2 OF /) 
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FIGURE 5-18, 


IDENTIFICATION 


NUMBER 


24500131 
92496147 
94227236 
92496267 
92496393 
24504353 
92496227 
24504339 
24504329 
91736700 
90241403 
90241400 
11801200 
90210310 
90211510 
90240146 
24553500 
92498021 
94335900 
83479801 
10125703 
79312701 
15148500 


DRAWING 
TITLE 


Res 1/2W 5% 47 

Cap 200V 10% 1200 

Cap 300V 2% 270 

Cap Non 200V 10% 220 
Cap Non 80V 10% 0.033 UF 
Cap 10V 20% 33 UF 

Cap 100V 20% 0.01 UF 
Cap 35V 20% 6.8 UF 

Cap 35V 20% 1.0 UF 
Dicde 1N 914A 

Diode Special 

Diode Special..... Intch 
Spec Diode Germanium 
TSTR, SNPN, 15V NN3646 
TSTR, 2N4258 SPNP 12V 
Diode Silicon 

Diode Silicon Planar 
Terminal, Swaged 
Pad-Transistor Mtg 
Key, Inject, Mold 

ser Flat Hd 

Spec-Epoxy Adhesive 

IC 74L814 


DATA RECOVERY BOARD ASSEMBLY (SHEET 3 OF 7) 
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PSH. NO. a —o A2J12 
i 3. —— +5VDC Al 
l 3 +5VDC BI 
3 ——8SC. RET (GND) A2 
: ——SC. RET (GND) 82 
——— SEP CLK A3 JI-Al4- ——4(1/0 
| 3 ——SEPCLK - B30 Zo) 
| 3. ——SEP DATA a a 
| 3 ———-SEPDATA B4 J}-B29) ————4(1/O) 
3. ———SD. RET (GND) A5 
| 3 ——SD. RET (GND) B5 
Ab 
| BS 
A7 
B7 
| AS 
| B8 
AQ 
| B9 
| es Al0 
| 3. ——RD SYNC ae Ji-Al8. ———+ (I/O) 
iF 
| 3 RD SYNC Bl) 
| SPARE Al2 
B12 
| ne 
B13 
| Al4 
| 1/O LOCK Ae J}-A21 ——— (1/0) J1-5 (F5-24) 
! | ——RD DATA BIS J14-A6. ———+ (F5-19) 
| 3. ——RD EN ae J9-BI9. ————4 (F5-15) 
| BI7 
© | Al8 
B18 
| Al9 
| B19 
A20 
| B20 
| A2] 
| B2] 
A22 
| 3. —— DR MON- 622 == J9-A26 ———+ (F5-15) 
| ees 3 
| ——— FT TRK B23 ~ J14-B6 ——4 (F5-19) 
| GAP CLK A24 ( 
} ——EN SPARE B24 
| GAP CLK A25 
| — SPARE B25 
A26b 
| B26 
A27 
: 3) en 5 VY B27 J2-22, ———4_(F5-21) 
A28 
: ~24 VDC B28 
A29 
l GND B29 
+24 VDC AX 
| ; B30 
| 3 __ SNR AS 
ai rem pec tit otaeseity oda ea B3 
(TAAGBF ) 
@ FIGURE 5-18, DATA RECOVERY BOARD ASM (SHEET 4 OF 7) 
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NOTES: 

1. UNLESS OTHERWISE SPECIFIED 
ALL (INPUT/OUTPUT PIN NUMBERS 
ARE FOR Pi CONNECTOR. 
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FIGURE 5-18, DATA RECOVERY BOARD ASM (SHEET 6 OF 7) 
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FIGURE 5-18, DATA RECOVERY BOARD ASM (SHEET 7 OF 7) 
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FIGURE 5-19, READ/WRITE/ERASE BD ASM (SHEET 1 OF 7) 
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ITEM 


FIGURE 5-19, 


77653381-E 


IDENTIFICATION 


NO. 


75891100 
75880500 
75891120 
75300300 
75300400 
75300500 
75300600 
75300700 
75300800 
15126900 
15158600 
88898200 
50252900 
88882200 
15132600 
15146400 
88924400 
39389700 
591701800 
75752300 
75752400 
50210310 
75722201 
590211210 
90241001 
90241403 
90241400 
90240106 
94360168 
94360216 
94360210 
94360240 
94360243 
94360252 
94360268 
94360248 
94360300 
94360316 
94360332 
94360340 
94360344 
94360360 
94360368 
94360375 
94360220 
94360400 


DRAWING 
TITLE 


PWA - R/W/E OD r/min) 
PWA - R/W/E (1500 r/min) 
PWB R/W/E 

ID Read Matrix Special 
Diode Matrix Special 
Current Zone Special 

ID R/W Fault Special 
Write Switch Special 

IC Head Select Special 

IC 733C Video Amp 

IC 748112 

IC 7410 

IC 75107 

IC 74H01 

IC Volt Regulator 

IC 74 LS86 

IC 7400 

IC 7404 

IC 7404, Intch 
Transistor Power 
Transistor Power 

TSTR, SNPN, 15V NN3646 
Transistor NPN 2N2219A 
TSTR, SPNP, 60V NN3645 
Diode Silicon 

Diode Special 

Diode Special..... Intech 
Diode, Sil Zener 5.1V 
Res 1/4W 1% 51.1 

Res 1/4W 1% 147 

Res 1/4W 1% 127 

Res 1/4W 1% 261 

Res 1/4W 1% 280 

Res 1/4W 1% 348 

Res 1/4W 1% 511 

Res 1/4W 1% 825 

Res 1/4W 1% 1. 00K 

Res 1/4W 1% 1.47K 

Res 1/4W 1% 2. 15K 

Res 1/4W 1% 2.61K 

Res 1/4W 1% 3. 16K 

Res 1/4W 1% 4.22kK 

Res 1/4W 1% 5. 11K 

Res 1/4W 1% 6. 04K 

Res 1/4W 1% 162 

Res 1/4W 1% 10.0K 


READ/WRITE/ERASE BD ASM (SHEET 2 OF 7) 


IVEM NO. 


FIGURE 5-19, 


IDENTIFICATION NUMBER 


94360160 
92512464 
24500015 
94360329 
24504374 
24504383 
24504371 
24504339 
24504379 
24504346 
94240433 
94240401 
94240409 
94240411 
92496227 
94227218 
94227236 
94227241 
94227226 
94227230 
94227252 
94240448 
94227248 
94240435 
95683502 
92498021 
94335900 
94240400 
94360344 
83479701 
10125703 
79312701 
92583002 
24500006 
94260301 
19772401 
77836070 
94356324 
94356326 
77612165 
15145200 
88883700 
19164270 


DRAWING TITLE 


Res 1/4W 1% 42.2 

Resistor 3.3 Ohm 1/4 

Res 1/4W 5% 10 

Res 1/4W 1% 2000K 

Cap 15V 20% 68UF 

Cap 20V 20% 15UF 

Cap 15V 20% 22UF 

Cap 25V 20% 6.8 UF 

Cap 20V 20% 3.3UF 

Cap 10V 20% 4.7UF 

Cap 50V 10% 3300 Used on 75891100 Only 
Cap 50V 10% 1000 Used on 75891100 Only 
Cap 50V 10% 1500 Used on 75880500 Only 
Cap 50V 10% 0.01UF 

Cap 100V 20% 0.01UF 

Cap 500V +/-PF 47 

Cap 300V 2% 270 

Cap 100V 2% 430 Used on 75880500 Only 
Cap 300V 2% 100 

Cap 500V 2% 150 Used on 75880500 Only 
Cap 100V 2% 1200 

Cap 50V 10% 0.10 UF 

Cap 100V 2% 820 Used on 75891100 Only 
Cup 50V 10% 5600 

Stud, Press 

Terminal, Swaged 

Pad-Transistor Mtg 

Cap 50V 10% 470 

Res 1/4W 1% 2.87 

Key, Inject. Mold 

Scr Flat Hd 

Spec-Epoxy Adhesive 

Nut, Lock 

Res 1/4W 5% 4.3 

socket 16 Pin 

Header 4 Pin Rt Angle 

PWB Socket Connector 

Inductor 10UH Used on 75891100 Only 
Inductor 15UH Used on 75880500 Only 
Terminal, Slotted 

74L8 03 


IC 74804 
Cap 50V 2% 3300 
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SH. NO PWA A2J14 
a eal eens ae eae” ees —~ cota cies. Sai ee 
7 3 —— 5 VDC Al 
: 3 —5Vvo0C B) 
A2 
| 2 ——— WR EN B2 |————-._ 9-822. —————4(F 5-15) 
| 2 —— WR DATA A3 J1-B19 ————4(I/O) 
| 2 —— ZONE B3 J11-A20 ————4(F5-17) 
ERENT A4 J9=B26 ————4(F5-15) 
| W/E INH B4 J9-A24. ————{F5-15) 
| Leese HO/) AS j1-87, ———+!/O) 
| | —— HS/#) BS J1-B27, ————{| 0) 
| 3 —— RD DATA Aé J12-B15 ————_F5-18) 
| ; = Er ask . J1 2-823 ————+(F5-18) 
—— 7 
| eee CRELT ~ B7 — J9-Bl12  ————+(F5-15) 
l 3 -==GNO rH] AB 
3 —— GND B& 
| ioe ane 
| ; —— GND | 89 
a GND Al0 
| 3 ——GND 7 B10 
| 3 —— GND All 
—— GND Bl) 
| 3. 2s-GND Es Al2 
| 3 > —— GMD - Bl2 
| 3 === GND 7 Al3 
| F 22= GND B13 
3s ee GND Pe aya 
| 3 —— GND L | aig 
| 3 ——R.W. MON+ — ALS 
! 3. ——R.W. MON: ie J9-A29° - ——— 4 (F515) 
Alé 
| 3 —— +24 VDC Blé 
§ | ANZ 
B)7 
| } RW. MON- Al8 -— 
! —— R W. MON- B18 J9=827 ao (F515) 
Al9 
| : 25 499-VOC sige BI9 
— GND A20 
ie see Deal 
| GND B20 
| : —— GND —- A2\ 
| a OND B21 
— GND A22 
| 3 —— GND 822 
| 3 To GND | 423 
| i. GND B23 
| 3 LL GND —=— i A24 
===GND B24 
a = 
GND A25 
! 3 —§ GND HY 825 
| : —— GND —] A26 
3 == RD: SIG:8 a B26 Jl-B2) ———— (I. O) 
| : GND A27 | 
! : eae ee B27 J1-822. ———4(I. O) 
aeer A28 
| 3 7 Baye 828 
— GN ~ A29 
: : —= GND B29 
Be | ee VG A30 
| gaa OG B30 
| 3 TT GND A3] 
| = SND B31 
Ce ea ee eh 5 fF---- 
(721850) 


FIGURE 5-19, READ/WRITE/ERASE BD ASM (SHEET 4 OF /7) 
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NOTES: 
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FIGURE 5-19, READ/WRITE/ERASE BD ASM (SHEET 7 OF 7) 
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FIGURE 5-20, AGC SERVO PREAMP BD ASM (SHEET 1 OF 6) 


77653381-A 


@ ITEM NO. IDENTIFICATION NO. DRAWING TITLE 


77658600~-0 PWA, AGC Servo Preamp 
77658620 PC Bd, AGC Pre Amp 

1 77831221 PC Bd, AGC Pre Amp (ITCH) 

2 90240115-1 Diode Silicon 

3 51736700-9 Diode 1N914A 

4 94359510-8 Connector 3M 20 Pin 

5 83453805-0 Cap 100V 10% 0.047 UF 

6 . 9808526-0 Cap 100V 10% 1200 

7 92496205-3 Cap 100V 10% 100 

8 95593012-8 Capacitor 150 PF 1000 

9 955 93008-6 Capacitor Disk 1000V 

10 94227244-4 Cap 100V 2% 560 

11 92496215-2 Cap 100V 10% 1000 

12 94227250-1 Cap 100V 2% 1000 

13 83465070-7 Cap 600V 2% 0.0022UF 

14 79808531-0 Cap 100V 10% 3300 

15 93453801-9 Cap 100V 10% 0.0z22UF 

16 83453835-7 Cap 200V 10% 0.010UF 

17 24504382-3 Cap 20V 20% 10UF 

19 24504329-4 Cap 35V 20% 1.0UF 

20 24504339-3 Cap 35V 203 6.8UF 

21 92496227-7 Cap 100V 20% 0.01 UF 

22 75743703-3 Header-Right Angle 
©} 23 757 43705-8 Header-Right Angle 

24 94360336-5 Res 1/4W 1% 2.37K 

20 94360368-8 Res 1/4W 1% 5.1iK 

26 94360204-5 Res 1/4W 1% 110 

27 94360384-95 Res 1/4W 13 7.50K 

28 94360400-9 Res 1/4W 1% 10.0K 

29 94360429-8 Res 1/4W 13 20.0K 

30 94360468-6 Res 1/4W 1% 51.1K 

31 94360500-6 Res 1/4W 1% 100K 

32 94360529-5 Res 1/4W 1% 200K 

33 94360596-4 Res 1/4W 1% 1.00Meg 

34 94360328-2 Res 1/4W 1% 1. 96K 

39 17705946-6 Res 1/4W 5% 2.7 Meg 

36 94360446-2 Res 1/4W 1% 30.1K 

38 24500153-2 Res 1/2W 5% 390 

39 94372604-2 Res Vari 20% 2.0K 

40 94372606-7 Res Vari 20% 10K 

41 83453809-2 Cap 100V 10% 0.10 UF 

46 94360300-1 Res 1/4W 1% 1.00K 

47 94360329-0 Res 1/4W 1% 2.00K 

48 83452801-0 IC CA3iovT 

49 8345280 4-4 IC CA3080T 

51 15126600-4 IC LM339 

52 15135100-4 IC 4053B 

53 16547200-2 Trans PNP 2N2907A 
@ 54 83452805-1 Volt Reg 78L12 AWC 


FIGURE 5-20, AGC SERVO PREAMP BD ASM (SHEET 2 OF 6) 
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ITEM NO. IDENTIFICATION NO. 
55 83452806-9 
56 92498021-2 
57 75738867-3 
58 95593011-0 
59 94356358-5 
60 94356356-9 
61 51853102-5 
62 94227240-2 
63 94360452-0 
64 94360388-6 
65 94335903-4 
66 94335900-0 
67 94335901-8 
68 75808504-7 
69 75808506-2 
70 17705953-2 
71 15156600-7 
72 94360274-8 
73 17705944-1 
74 50241403-0 
74 50241400-6 
75 94360361-3 
FIGURE 5-20, 

5-58 


DRAWING TITLE 


Volt Reg 79M05 
Terminal, Swaged 
Spacer-Standoff 
Capacitor 56 PF 
Inductor 6800UH 
Inductor 4700UH 
Heatsink 

Capacitor MICA 390 P 
Res 1/4W 1% 34. 8K 
Res 1/4W 1% 8.25K 
Pad-Transistor Mount 
Pad-Transistor Mtg 
Pad-Transistor Mount 
Cap 100V 10% 18 

Cap 100V 10% 27 

Res 1/4W 5% 5.1 Meg 
IC 201A 

Res 1/4W 1% 590 

Res 1/4W 5% 2.2 Meg 
Diode Special 


Diode Special..... Intch 


Res 1/4W 4.32K 1% 
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FIGURE 5-20, AGC SERVO PREAMP BD ASM (SHEET 4 OF 6) 
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FIGURE 5-21, POWER SUPPLY BD NO. 1 (SHEET 1 O 
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FIGURE 5-21. POWER SUPPLY BD NO. 1 (SHEET 1 OF 15) 


9-62 77653381-A 


ITEM NO. IDENTIFICATION NO. DRAWING TITLE 
77830321-4 PWA Pwr Sup #1 

1 77830 323-0 PWB Pwr Sup #1 

2 22940804-2 Relay Gen Purp 3PDT 

3 22940901-6 Relay Socket 

4 75752 300-6 Transistor Power 

5 75752402-0 Transistor Power 

7 90221700-3 Transistor MJ 4502 

8 15151500-4 Volt Regulator 

9 90241001-2 Diode Silicon 

10 51736700-9 Diode 1N914A 

11 90240920-4 Diode Zener 

12 77832208-1 Diode Silicon 

13 77612612-0 Thermistor Probe 

13 83465304-0 Therm Sensor Switch-Intch 

14 92496227-7 Cap 100V 20% .01 UF 

15 17706043-1 Cap 50V 20% 4.7UF 

16 24504386-4 Cap 20V 20% 47UF 

17 943602 36-7 Res 1/4W 1% 237 

18 94360200-3 Res 1/4W 1% 100 

19 24500139-1 Res 1/2W 5% 100 

21 94318601-5 Resistor WW 3W 1.5 

22 24507118-8 Res 1W 5% 51 

23 24507139-4 Res 1W 5% 390 

© 24 24507170-9 Res 1W 5$ 2.0K 

25 94318632-0 Resistor WW 3W 100 

26 94318661-9 Resistor WW 3W 1000 

27 94318697-3 Resistor WW 3W 0.5 

28 62065805-4 Resistor 

29 95994151-3 Res Fxd Wire WD 10W 

30 77613025-4 Thermistor 

31 94360100-5 Res 1/4W 1% 10.0 

32 75808402-4 Conn Wafer 3-Pin 

33 75808 403-2 Conn Wafer 3-Pin MFM 

30 75808448-7 Conn Wafer 6-Pin 

36 79808451-1 Conn Wafer 6-Pin 

37 97109269-7 Conn 32 Pin Male 

38 75811802-0 Heatsink 

39 95596205-5 Heatsink 

40 75738874-9 Standoff 

41 94240452-6 Cap 90V 10% 0.22MF 

42 77830635-7 Motorola Tran 2N6030 

43 94646506-0 Motorola Tran 2N5630 

44 94318625-4 Res Wire WD 3W 50 OH 

45 93650012-6 Stud-Self Clinching 

46 90240108-6 Volt Reg 6.2V 5% 

47 75738858-2 Standoff 

48 83496701-8 Pwr Bd Harness Assy 

49 92512399-4 Res 1W 1.2K 10 

52 92743168-4 Serew SS Pan Hd 6-32 

7 FIGURE 5-21. POWER SUPPLY BD NO. 1 (SHEET 2 OF 5) 
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ITEM IDENTIFICATION 
NO, NO. 

53 95510026-8 
54 10126103-0 
55 83475701-5 
56 92743164-3 
58 92743088-4 
59 10126101-4 
60 10125103-1 
61 77830638-1 
62 92743166-8 
63 94778801-4 
64 95882700-8 
65 75722200-5 
66 16547200-2 
67 50240102-9 
68 94318604-9 
69 24500174-8 
70 94360368-8 
74 83452901-8 
75 92162069-6 
76 75752302-2 
77 92583002-8 
80 15164522-3 

CONNECTOR 
C_AA29 IC) 
FIGURE 5-21, 


DESTINATION (SCH) 


F5-31, BASEPLATE ELECTRONICS 


F5-22, POWER SUPPLY BD NO, 2 
F5-31, BASEPLATE ELECTRONICS 


DRAWING TITLE 


Nut Hex Mach Screw 
Wash Int Tooth LK #6 
Std Off-Wind Tunnel 
Screw SS Pan Hd 6-32 


Screw-Mach Hd SS 4-4 
Wash Int Tooth Lock 
Scr Nut-Hex Mach 4-4 
Heat Dissipator 
Screw- Pan Hd 6-32X5 
Heatsink 

Connector 

Transistor NPN 
Trans PNP 2N2907A 
Diode-Zener 3.6V 
Resistor 3 3W 

Res 1/2W 5% 3.0K 
Res 1/4W 1% 5.11K 


Diode Al4B 
Transistor 2N8055 
Transistor Power 
Nut Lock 


Res 1/4W 52 2.2 


F5-26, F5-27, F5-28, F5-29 or F5-30, AC-DC 
POWER DISTRIBUTION. 


DESTINATION NOT SHOWN - SIGNAL USED 
WHEN ADJUSTING HEADS TO BYPASS RELAY K}1. 
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FIGURE 5-22, POWER SUPPLY BD NO. 2 (SHEET l OF 5) 
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FIGURE 5-22, 


77653381-A 


IDENTIFICATION DRAWING ‘TIPLE 

NO. Fae aero aT eee 
77830330-5 PWA Pwr Sup #2 
77830334-7 PWB Pwr Sup #2 
77830333-0 PWB Pwr Sup #2, Intch 


15752300-6 
90219900-3 
95592 700-9 
79722200-5 
1654 7200-2 
75722201-3 
95327201-0 
83464203-5 
51812800-4 
00241001-2 
91736700-9 
90240102-9 
00240109-4 
90240117-7 
90240110-2 
J2496227-7 
24504337-7 
24504339-3 
83464202-7 
75808533-6 
94360200-3 
94360236-7 
943602 80-5 
J4360284-7 
94360300-1 
9J4360329-0 
9436036 8-8 
34360380-3 
94 360385-2 
9436 0400-9 
9436 0448-8 
9436 0568-3 
24500170-6 
75885 251-1 
94359502-5 
97113325-1 
J2Z49802 1-2 
94318633-8 
34 360550- 1 
9436 0240-9 
93640012-6 
94335900-0 
J0694204-9 
24507118-8 
9436 0400-9 


Transistor Power 
Transistor- Unijunction 
Transistor 2N2905 
Transistor NPN 
Trans PNP 2N2907A 
Transistor NPN 2N2219A 
Silicon ‘Triac 
sensitive Gate Triac 
IC Dual UA 747 
Diode Silicon 

Diode 1N914A 
Diode-Zener 3.6V 
Diode Silicon 

Diode Zener 

Diode Silicon 

Cap 100V 20% .01UF 
Cap 35V 20% 4. 7UF 
Cap 35V 20%. 6. SUF 
IC 

Cap 100V 10% 4700 
Res 1/4W 1% 100 
Res 1/4W 1% 237 
Res 1/4W 1% 681 
Res 1/4W 1%. 750 
Res 1/4W 1% 1. 00K 
Res 1/4W 1% 2.00K 
Res 1/4W 14% 5. 11K 
Res 1/4W 1% 6. 81K 
Res 1/4W 1% 7.68K 
Res 1/4W 1% 10. 0K 
Res 1/4W 1% 31.6k 
Res 1/4W 1% 511K 
Res 1/2W 5% 2.0K 
Diode, Silicon Control 
Header Flat Cable 
Connector Header 
Terminal, Swaed 
Resistor WW 3W 110 
Res 1/4W 17 882k 
Res L/AW 1G 261 
Stud-Self Clinching 
Pad-"Transistor Mty 
spacer 

Res LW 5% 51 

Res 1/4W 1% 10.0K 


POWER SUPPLY Ef} NO. 2 (SHEET 2 OF 5) 
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TEM IDENTIFICATION DRAWING TITLE 


NO. NO. 
50 94360355-5 Res 1/4W 1% 3.74K 
51 94360384-5 Res 1/4W 1% 7.50K 
52 50240106-0 Diode Silicon, Zener, 5.1V 
34 94360373-8 Res 1/4W 1% 5.76K 
55 95794600-7 IC LM339. ... . Intech 
55 15126600-4 IC LM339 
56 75808537-7 Cap 100V 10% 0.01 UF 
57 94360311-8 Res 1/4W 1% 1. 30K 
58 94360325-8 Res 1/4W 1% 1. 82K 
59 92583002-8 Nut Lock 
60 94354832-1 Capacitor Ceramic 
61 94360304-3 Res 1/4W 1% 1.10K 
62 94360429-8 Res 1/4W 1% 20.0K 
63 50241601-9 Diode Zener 13% 
AlPl simreics AQP2 
SCH. AlJ\ A252 
OUI ee IN a stds 
i | ——~TOCKTLY ] | J9-Al) ———~+ (F5-15) 
; | ——~RUSR Ge ne ed (F5-15) 
: 4 |4 
l 5 15 
| 6 6 
l 7 7 
| 8 18 
} 9 19 
) 0 10 | 10 
| Woyy 
| 2 12 12 
} == +5V —_— 3 13 | 13 
! 4 14 114 
| 5 15 | 15 
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7 2  —TERM PWR g 18 | 18 ———+ (1/0) 
| 9 19 119 J1-B18 ——+ (I/O) 
: 20 | 20 —— (I/O) 
| 2) | 21 J1-B18 ———+ (I/O) 
: 2 —-7,5 VDC 22 | 22 J12-B27 ———4 (F5-18) 
) 2 —— TERM PWR 23 | 23 J1-B18 ———+ (I/O) 
1 ———GND 24 | 24 
! 2 —— AMP. RET 95. (95 (=== ANG ay (F5217) 
2  ——LOGIC GND 26 | 26 
| = =2 ——pwr AMP 27 | 27 311-824 ———4 (F5-17) 
| 2 -—-—+O0OGIC GND 28 | 28 
| +22V a a 
_ a 31 | 3 
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FIGURE 5-22, POWER SUPPLY BD NO. 2 (SHEET 2 oF 5) 
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ITEM NO. IDENTIFICATION NUMBER DRAWING TITLE 
79 866206 PWA, Spindle Mtr Brake 
1 75866107 PWB, Spindle Mtr Brke 
y) 75885581 Connector PWB 
2 00005184 Connector PRO17579, Intech 
3 94240452 Cap 50V 10% 0.22 MEF 
s) 94240448 Cap 50V 10% 0.10 UF 
6 15133200 IC CMOS 401183 
8 15134700 IC CMOS 40498 
9 15135000 IC CMOS 4001B 
10 91768200 IC Dual 
11 01736700 Diode LNOLAA 
12 17705953 Res 1/4W 5% 5. IMep 
14 24500087 Res 1/4W 5% 10K 
16 94360500 Res 1/4W 1%, 100K 
17 24504346 Cap 10OV 20% 4. 70F 
18 17705951 Res 1/4W 5%, 4. 3Meg 
19 83452013 Cap LOOV 10% 0.22 UF 
20 94360357 Res 1/4W 1% 3. 92K 


FIGURE 5-23, SPINDLE MOTOR BRAKE ASM (SHEET 1 OF 3) 
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FIGURE 5-23, SPINDLE MOTOR BRAKE ASM (SHEET 2 OF 3) 
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FIGURE 5-23, SPINDLE MOTOR BRAKE ASM (SHEET 3 OF 3) 
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FIGURE 5-24, SWITCH BD ASM (SHEET 1 OF 3) 
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ITEM 


NO. IDENT NO. DRAWING TITLE 
75299102 PWA Switch Board 
1 75299001 PC Board, Switch 
2 94359505 Header-Flat Cable 
3 24504353 Cap 10V 20% 33UF 
4 92496 227 Cap 100V 20% .O1UF 
5 51768200 IC Dual 
6 75009976 Res Pac 2% 2.0K (7) 
7 75009955 Res Pac 2% 100 (7) 
8 75299600 Switch Assy 
9 75299700 Switch Assy 
10 75299800 Switch Assy 
11 83490700 Button-Switch Assy (on 75299103 only) 
11 75299900 Button-Switch Assy (on 75299102 only) 
2 2 PW. 
| GND 
| GND 2 2 
| FIXED PROT. 3 3 J9-B25 (F5-15) 
GND 4 4 
| CART. PROT. 5 5 J9-A25 (F5-15) 
GND 6 6 
| GND 7 7 
| READY IND 8 8 J9-B5 (F5-15) 
| GND_ 9 9 
| START 1 J9=A9 (F5=15) 
| GND ] ] 
| START IND 1 J9-A& (F5-15) 
FAULT RST J9-B18 (F5-15) 
| ACTIVE IND J9-B13(F5-15) 
FAULT IND J9-A23 (F5-15) 
GND 
dae 
i a ee 
FD RET J10-B23 (F5-16) 
FD SIG eee J1O-A23 (F5-16) J8-A23 (F5-1) 
FD PWR  ——— J10-B24 (F5-16) 
CD RET J10-B21 (F5-16) 
70 COG. = J10-A22 (F5-16) J8-A22 (F5-1) 
~ CD PWR 3 ———— J10-B22 (F5-16) 
ND GND 
LOCK SW —=——$— J9-B)1 (F5-15) 
——_—_. J9-A5 (5-15) 
BSNC ste J9-A7 (F5-15) 
BSC (GND) GND 


NOTE: SEE FIG. 5-30, BASEPLACE ELECTRONICS 
SCHEMATIC FOR A9J1/P1, A9J2/P2 AND A9J3/P3 
INTERCONNECTION. 
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FIGURE 5-24, SWITCH BD ASM (SHEET 2 OF 3) 
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FIGURE 5-24, SWITCH BD ASM (SHEET 3 OF 3) 
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FIGURE 5-28, AC-DC WITHOUT DYNAMIC BRAKE ~- WITH FILTERS 
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FIGURE 5-29, AC-DC WITH BRAKE AND FILTERS 
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FIGURE 5-31, FILTER BOX SCHEMATIC 
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MAINTENANCE 6 


6.1 INTRODUCTION. 


This section contains the instructions required to maintain the Model 9427H Disk 
Drive. The information is provided in the form of preventive maintenance and 
corrective maintenace. All maintenance should be performed by qualified and trained 
service personnel, using procedures specified in this section. 


baz MAINTENANCE TOOLS 
The special tools required to maintain the disk drive are listed in Table 6-1. 
652 MAINTENANCE MATERIALS 


The materials used in the procedures of this section are listed in Table 6-2. 


TABLE 6-1, 


DESCRIPTION 
Plastic Feeler Gauges 


Head Alignment Tool 

Force Gauges, 0-200 Grams and 0 to 

10 Ibf-in** 

Multimeter, Simpson 260 (or equivalent) 
Oscilloscope, Dual-Trace, Tektronix 453 
(or equivalent) 


Ball Allen Drivers (1/16, 0.050, 9/64, 
5/32, 3/32 


CE Disk Cartridge Model 847-51 
Card Extender 
Card Extractor 


Fault Board Kit, including: 
Fault Board 
Instruction Manual 


Armature Plate Simulator 


Pin Extractor for Voltage Plug Al1P12 
Molex Products Corp. 

HT-2038 Extractor 

OEM Field Tester 


Torque Screwdrivers 1-30 lbf-in 
1-100 Ibf-in with Hex Bit Adapter 
and Phillips Adapter 


Bulb Removal Tool 


MAINTENANCE TOOLS 


CDC PART NUMBER 


Commercially available 
plastic shim 
75797900 


Commercially Available 


89° 96000 
75861504 
83485801 (or equivalent)* 


83457801 
75863204 
75535 900 


83455500 


77833135 
Commercially available 


83439200 


* [wannine | Exercise care to avoid damage to cards or to attached 
ee) Components, when using card extraction tool. PWA's can be 
damaged by static electricity if not properly handled. See 
Removal and Replacement Procedure for PWAs Section 6.6.17. 


*kxInternational Standard units for torque: poundsforce-inches (]bf-in). 
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TABLE 6-2, MAINTENANCE MATERIALS 


MATERIAL SOURCE 


Gauze, Lint-Free Control Data 12209713 
Media Cleaning Solution Control Data 82365800 
Loctite, Grade C or #242 Loctite Corporation 
Loctite Primer, ‘Grade N Loctite Corporation 
Tongue Depressors Commercially available 


Tape, Masking Commercially available 
Duco Cement (or Equivalent) Commercially available 
Adhesive (RTV 108) Commercially available 
6.4 MAINTENANCE INDEX AND SCHEDULE 
The Model 9427H is designed to require minimal preventive maintenance. The pre- 
ventive maintenance index provided in Table 6-3 is meant to be used only as a gen- 


eral guideline. The preventive maintenance index consists of seven levels based on 
a calendar period or on hours of operation (whichever comes first). 


The corrective maintenance procedures listed in Table 6-3 are included to facilitate 
the replacement of malfunctioning assemblies. Adjustment procedures are provided 
to adjust the unit to the published specifications. Maintenance personnel should read 
the entire procedure prior to performing any of the steps. Steps of these pro- 
cedures should be performed in sequence. 


The check and adjustments procedures listed in Table 6-3 may be used to check for 
malfunctioning parts, to determine whether the disk drive is operating within 
published specification s, or to adjust the disk drive for proper operations. 


652 PREVENTIVE MAINTENANCE PROCEDURES 
Dead. CONTROL PANEL LAMP REPLACEMENT 


deeenteedeea: _Do not remove buttons from alternate action switches when they 
CAUTION <= are in the depressed position or internal damage to the switch will 
occur. 


1, Remove the Switch Button from the switch assembly by pulling the button out- 
ward from the switch. Note Orientation of metal bracket inside pushbutton 
cover for re-installation during Step 4. 


va Using the bulb removal tool, remove t' lamp from the socket. (Do not turn the 
lamp since it is a plug-in device). 

3. Install new lamp. 

4, Re-install Switch Button. Care must be taken that the metal tabs on the push- 


button bracket do not come in contact with the metal clamps supplying voltage 
to the lamp or damage to the switch logic will occur. 


ore 4 INSPECT AND CLEAN READ/WRITE HEADS 


iz Depress START /STOP switch to STOP (out) and wait for spindle to stop rotating 
(START /STOP light extinguished). 


a Open top cover. 
3. Set main circuit breaker to off position. 
4, Remove electronics cover. } 
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TABLE 6-3, MAINTENANCE INDEX AND SCHEDULE 
PREVENTIVE MAINTENANCE Schedule 


Control Panel Lamp Replacement 

Inspect and Clean Read/Write Heads 
Disk Cartridge Inspection and Cleaning 
Fixed Disk Inspection and Cleaning 


Absolute Filter Removal and Replacement 
(Office or Industrial Environment) 


Absolute Filter Removal and Replacement 
(Compute Room Environment) 


Pre-Filter Cleaning (Base Cabinet) 
Pre-Filter Cleaning (Rack Mount Unit only) 
Disk Brush-Check and Replacement 

Inspect and Dry Magnetic Chuck 


DEFINITION OF SCHEDULE 


Level 0 - Daily, depending on condition state 

Level 1 - Weekly or 150 hours (no preventive maintenance scheduled) 

Level 2 - Monthly or 500 hours (no preventive maintenance scheduled) 

Level 3 - Quarterly or 1500 hours 

Level 4 - Semi-annually or 3000 hours ( no preventive maintenace scheduled) 
Level 5 - Annually or 6000 hours 

Level 6 


- 15,000 hours 


CORRECTIVE MAINTENACE 
REMOVAL AND REPLACEMENT PROCEDURES (R&R) 
ew Paragraph No. 


Actuator Assembly R & R 

Head R & R 

EOT Assembly R & R 

Fixed Disk R&R 

Position Transducer Scale R & R 

Velocity Transducer R & R 

Velocity Transducer Magnet R & R 

Spindle Assembly R & R 

Cartridge Disk Index/Sector Transducer R & R 
Fixed Disk Index/Sector Transducer R & R 
Static Eliminator R &R 

Sector Ring R & R 

Cartridge On Switch R & R 

Disk Brush Assembly R & R 

Brush Motor R & R 

Spindle Drive Motor Assembly R & R 
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TABLE 6-3, MAINTENANCE INDEX AND SCHEDULE (CONTINUED) 
CORRECTIVE MAINTENANCE 
REMOVAL AND REPLACEMENT PROCEDURES (R&R) cont'd 
Title 


Paragraph No. 


Card Cage Printed Circuit Board R&R 6.6.17 
Power Supply R & R 6.6.18 
Piggyback Power Board R & R 6.6.19 
Card Cage/Mother Board R & R 6.6.20 
Blower Motor Assembly R & R (Base Cabinet) 6.6.21 
Blower Motor Assembly R & R 6.6.22 
Drive Motor and Belt R&R 6.6.23 
Idler Motor and Belt R &R 6.6.24 
Pack Lock Assembly or Pack Lock Solenoid R &R 6.6.25 


CHECK AND ADJUSTMENT PROCEDURES (C&A) 


Title Paragraph No. 


Temperature Stabilization Check and Adjustment 

AGC Servo Preamplifier and Inductosyn C &A 

FEOT Check and Adjustment 

Head Alignment Check and Adjustment 

Head Skew and Index-to-Burst Period Check 
and Adjustment 

Track Indicator Check and Adjustment 

Cartridge-On Switch Check and Adjustment 

Static Eliminator Check 

Disk Brush Switch Check and Adjustment 

Cartridge Index/Sector Transducer C & A 

Fixed Disk Index/Sector Transducer C & A 


Upper heads can be cleaned and removed without removal of actuator. To clean 
and remove lower heads, perform removal steps 1 through 21 of the actuator 
assembly removal and replacement procedure. 


Do not smoke while cleaning heads. Do not touch head face. When 


oot ww www were ae ea 


’ Caution - Cleaning or buffing, always move tongue depressor perpendicular 
sine deem tecien! ‘to length of head/arm assembly. Do not leave residue or lint on head 


faces. 
Inspect heads for dirt on head face. Clean heads, if required, as follows: 


a. Use lint-free gauze on a tongue depressor to lightly dry buff head face. 
b. If dry buffing does not remove dirt, dampen (do not soak) gauze to 
lightly buff head face. 


Install act «itor by performing replacement steps 1 through 22 of Actuator 
Removal and Replacement procedure, if lower heads were cleaned. 
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@ 61942 DISK CARTRIDGE INSPECTION AND CLEANING 


1, Depress START /STOP switch to STOP (out) and wait for spindle to stop 
rotating (START/STOP lamp extinguished). 

2. Remove disk cartridge. 

3. Using a bright, directional light, inspect both sides of disk. If disk is dirty, 
have disk cartridge cleaned. 

4. If disk surface is scratched, cartridge should be replaced. 


6.5.4 FIXED DISK INSPECTION AND CLEANING 


Cleaning of fixed disk will not normally be necessary, if disk area is kept covered. 
Clean disk by performing the following procedure. 


1, Perform removal steps 1 through 11 of fixed disk removal and replacement pro- 
cedures. 
2. Inspect fixed disk brushes for dust. If brushes are dirty and show excessive 
wear, replace all brushes. 
3. Slowly rotate spindle by hand and inspect both sides of disk. If scratches are 
found, replace disk. 
4. To clean disk, wrap a piece of lint free gauze around tongue depressor and 
dampen (do not soak) with media cleaning solution. 
While rotating spindle by hand, move tip of spatula (applying moderate pressure) 
across disk to outer edge. 
6. Repeat step 5 for both disk surfaces until gauze comes away clean from disk 
surfuce. 
7. Wrap aclean, dry piece of gauze around spatula and repeat step 5 to remove 
© any residue left by cleaning solution. 
8. To complete installation, perform replacement steps 4 through 9 of fixed disk 
removal and replacement procedure. 


ore ABSOLUTE FILTER R & R 


1. Depress START /STOP switch to STOP (out) and wait for spindle to stop rotating 
(START/STOP lamp extinguished). 
2, Open top cover (base cabinet only). 
Set main circuit breaker to off position. 
Using a 5/32 Allen driver, place tool into holes on end panels and 
remove front and rear end panels by loosening hardware base cabinet only). 
5. Remove left side panel of unit (when received from rear of unit, base cabinet 
only). 
6 eee filter clamp (Figure 6-1) and swing clamp clear of filter. 
7. Remove filter expander bracket. 
8. Slide blower expander forward until filter is free. 
J. Remove filter. 
10. Remove per-filter (Rack Mount Units only). 
11. Clean pre-filter (Rack Mount Units only). 
12. Secure pre-filter to new absolute filter by applying Duco cement at the four 
13. corners. Use old filter as a reference making sure pre-filter does not block 
unfiltered side of absolute filter (rack-mount units only). 
Install replacement absolute filter and pre-filter. 


o1 


rm Ww 


NOTE: Insure that foam gasket between absolute filter and power supply are pro- 


perly aligned. If not properly aligned, air flow can be restricted causing 
e& damage to power supply. 


14. Install filter expander. 
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EXPANDER BRACKET 


EXPANDER 


PREFILTER (RACK MOUNTED UNITS ONLY) 


FILTER CLAMP 


BRAKE AND SPINOLE 
DRIVE MOTOR ASSEMBLY 


FIGURE 6-1, FILTER MOUNTING 


15. Install expander bracket. 
16. Install filter clamp. 

17. Install cabinet side skin. 
18. Close top cover. 


19. Install front and rear end panels (base cabinet only). 


6.5.6 PRE-FILTER CLEANING (BASE CABINET) 


1, Using a 5/32 Allen driver, place tool into hole on front end panel and remove 
panel by loosening hardware. 

2. Remove pre-filter from cabinet. 

Remove pre-filter element from aluminum frame and clean by washing in warm 

water and soap. 

4. Rinse and dry filter element and install in aluminum frame. 

Install filter in cabinet. Insure that expanded metal screen is up. 

Install front end panel. 


Go 
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sees PRE-FILTER CLEANING (RACK MOUNT UNIT ONLY) 


Depress START /STOP switch to STOP (out) and wait for spindle to stop 
rotating (START/STOP lamp extinguished). 

Set main circuit breaker to off position. 

Loosen filter clamp (Figure 6-1) and swing clamp clear of filter. 

Remove filter expander bracket. 

Slide blower expander forward until filter is free. 

Remove pre-filter. 

Clean pre-filter by washing in warm water and soap. 

Rinse and dry pre-filter. 

Install pre-filter to absolute filter by applying Duco cement at the four 


corners, making sure pre-filter does not block unfiltered side of absolute 
filter. 


—_ 
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Insure that foam gasket between absolute filter and power supply 
NOTE: is properly aligned. If not properly aligned, air flow can be 
restricted causing damage to power Supply. 


10. Install filter expander. 
11. Install expander bracket. 
12. Install filter clamp. 


6.5.8 DISK BRUSH CHECK AND REPLACEMENT 


1. Perform removal steps 1 through 11 of disk brush assembly R&R procedure. 

2. If disk brushes are dirty and show excessive ware, replace all brushes. Pull 
brush horizontally to remove from holding bracket. The new brush snaps into 
place when seated properly. 

3. Perform replacement steps 3 through 11 of disk brush assembly removal and 
replacement procedure. 


6.5,9 INSPECT AND DRY MAGNETIC CHUCK 


This procedure should be performed at least once each day, if device goes through 


no 


dewpoint daily. 


re OF rn nn = ae ne 


oo, 


If the Drive is stored or operated in environmental conditions outside 
the envelope in the Product Specification, condensation will form in 
NOTE: the Drive. In order to prevent corrosion, use a soft absorbent cotton 
cloth and wipe dry the surface of the Chuck. 
1. Depress START/STOP switch to STOP (out) and wait for spindle to stop rotating 
(START /STOP lamp extinguished). 
2. Remove disk cartridge. 
Inspect Magnetic Chuck for condensation. 
4. If condensation is present use a soft absorbent cotton cloth ad Wipe dry. 


6.6 CORRECTIVE MAINTENANCE PROCEDURES (R & R) 
6.6.1 ACTUATOR ASSEMBLY R & R 
The 
@ 


we) 


actuator assembly must be removed:to clean or replace lower read/write heads. 
REMOVAL 


1, Depress START/STOP switch to STOP (out) and wait for spindle to stop 
rotating (START /STOP lamp extinguished). 
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2. Remove Disk Cartridge. @ 
3. Remove top cover by lifting cover straight up (base cabinet only). 
4, Set main circuit breaker to off position. 
9. Remove electronics cover from card cage. 
6, Using a 5/32 Allen driver, place tool into hole on rear end panel and 
remove panel by loosening hardware (base cabinet only). 


7. Remove power supply cover and disconnect Al1P5. 
8. Disconnect A38P1, A3P2, A3P3, A3P4, A3P5 and A3P6 from AGC Preamplifier. 
9, Remove the four screws securing the AGC preamplifier to the magnet and 


remove preamplifier. 

10. Between the two sets of upper and lower heads, and approximately half way 
along the length of the head arm assembly, insert a 1/16 inch (1.59 mm) 
thick, 1/2 inch (12.7 mm) wide rolled up masking tape (or similar spacer) 
to prevent the head pads from touching when actuator is removed. 

11. Remove card cage, by performing removal Steps 1 through 13 of card cage 
removal and replacement procedure. 

12. Loosen velocity transducer set screw through hole in pre-amp and magnet 
assembly. Remove velocity transducer end cap and velocity transducer 
(see Figure 6-2 and 6-10). 

13. Remove two screws that fasten the magnet to the main deck. Screws are 
located undernea.h the base casting, one screw in back of magnet and one 
in front (see Figure 6-3). 

14, Move carriage and voice coil assenbly forward. 

15. Lift magnet slightly and very carefully side the magnet assembly out from 
the voice coil. Extreme care must be taken to avoid any bending stress to 
the velocity transducer magnet. & 

16. Unplug A1P2 (see Figure 6-13) connecting the voice coil flexible lead to the 
power Supply. 

17. Unlace A3P6 located on top of actuator frame. 

18, Remove head harness clip for heads 3 and 4 located on front cf voice coil. 

19, Using 9/64 ball Allen driver, remove the three mounting bolts from the 
actuator frame securing the actuator to the deck (see Figure 6-3). 

20. Lift rear of actuator frame to clear guide pin then pull actuator frame 
slightly back from eccentric screw located at front of actuator frame then 
lift actuator clear of unit. 


r--~--~-----. Extreme care must be exercised to avoid damage to fixed disk, 
' CAUTION | os re ; 
{ » position transducer scale and position transducer slider. 


21. Heads, velocity transducer magnet and EOT assembly can be replaced at 
this time, if required. When actuator is removed the heads should be 
cleaned. 


@ REPLACEMENT 


1, To install new actuator assembly, align slot at front of actuator frame with 
accentric screw and slide frame forward while clearing guide pin until holes 
for mounting screws are aligned. 


(-------------) Extreme care must be exercised to avoid damage to fixed disk, 
3 position transducer scale and position transducer slider. 


FPP OOO rrwrwrorer 


2. Using 9/64 ball Allen drive, install the three mounting bolts securing the © 
~ctuator to the deck (See Figure 6-3). 


3. Install head harness clip for heads 3 and 4, 
4. Replace A3P6 across top of actuator frame. 
8 


6- 77641952-G 


MAGNET ASSEMBLY 
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FIGURE 6-2, VELOCITY TRANSDUCER LOCATION 
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FIGURE 6-3, ACTUATOR, MAGNET AND EOT MOUNTING 
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9. Connect A1lP2 (see Figure 6-13) connecting the voice coil flexible head to 
the power supply. 

6. Very carefully slide magnet assembly onto the two guide pins, Extreme 
care must be taken to avoid any bending stress to the velocity transducer 
magnet. 

7. Fasten magnet to the main deck with the two mounting screws (see Figure 
6-3). 

8, Install velocity transducer and velocity transducer end cap and tighten 
set-screw through hole in preamp PWA (see Figure 6-2). 

9. Install card cage by performing replacements Steps 3 through 9 of card 
cage removal and replacement procedure. 

10. Remove spacers from between heads. 

11. Install AGC servo preamplifier to the top of magnet with the four mounting 
screws. 

12, Connect A3P1, A3P2, A3P3, A3P4,-A3P5. 

13. Connect A1P5 and install power supply cover. 

14, Install rear end panel (base cabinet only). 

15. Connect field tester/exerciser to unit. 

16. Perform AGC Servo Preamplifier and inductosyn Check and Adjustment. 

17. Perform FEOT Check and Adjustment. 

18. Perform Head Alignment Check and Adjustment. 

19. Perform Index-to-Burst Check and Adjustment. 

20. Perform Track Indicator Check and Adjustment. 

21. Install electronics cover, 

22. Install top cover (Base Cabinet only). 


6,6,2 HEAD R & R 
e REMOVAL 
a. Upper Heads 


1, Depress START /STOP switch to STOP (out) and wait for spindle to stop 
rotating (START /STOP Lamp extinguished). 


Z. Remove top cover by lifting cover straightup ase cabinet only). 

3. Remove disk cartridge. 

4, Set main circuit breaker to off position. 

do. Remove electronics cover. Remove cover from card cage. 

6. Remove head harness clamp (Figure 6-4). 

7. Remove quadraclip between head plugs and card cage. 

8. Remove clip holding head lead springs to carriage assembly. 

9. Remove power supply cover assembly. 

10. Loosen upper head clamps (Figures 6-5 and 6-6). 

CEs eee es . Extreme care should be exercised when removing heads. Do not 

Eocene ON touch head face with fingers. Do not allow head to bang against 
anything. 


11. Remove Head #0 or #1. 
e REPLACEMENT 


1. Install replacement head. 
Z. Tighten head clamps. (Note Torque Requirement during Head Alignment). 
3. Install power supply cover assembly. eo 
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4. Install clip holding head lead springs to carriage assembly. 
9. Install quadraclip. 
; Insure head cables are dressed such that the voice coil does not 
. CAUTION ‘touch any cable when heads are loaded and extended to cylinder 
iwoeeconss ous ‘405. This can be verified when doing head alignment check 
and adjustment. 
6. Install head harness clamp. 
7. Install card cage cover. 
8. Install CE Disk Cartridge. 
9. Perform Head Alignment Check and Adjustment. 
10. Perform Index to Burst Check and Adjustment. 
11. Install electronics cover. 
e REMOVAL 
b. Lower Heads 
1. Perform Removal Steps 1 through 21 of Actuator Assembly Removal and 
Replacement procedure. 
2. Joosen ‘lower head clamps (Figures 6-5 and 6-6). 
so aLenaieeae: , Extreme care should be exercised when removing heads. Do 
CAUTION «not touch head face with fingers. Do not allow head to bang 
ooeeerere"""" against anything. 
3. Remove Head #2 or #3. 
e REPLACEMENT 
1. Install replacement head. 
2. Tighten head clamps. (Not. Torque Requirement during Head Alignment). 
3. Install spacer between heads. 
4. Perform replacement Steps 1 through 22 of Actuator Assembly Removal 
end Replacement procedure. 
6,6,5  EQOT ASSEMBLY R&R 
e REMOVAL 
1. Depress START/STOP switch to STOP (out) and wait for spindle to stop 
rotating (START/STOP lamp extinguished). Remove cartridge. 
2. Open top cover (base cabinet only). 
3. Set main circuit breaker to off position. 
4, Remove electronics cover. 
0. Remove power supply cover and disconnect A1P5. 
6. Remove Relay K1 from power supply board. 
7. On EOT assembly bracket remove top and bottom mounting hex screws 
(see Figure 6-3). 
8. Remove EOT assembly. 
e@ REPLACEMENT 
1. Install new EOT assembly. 
CAUTION | Insure the EOT scale on carriage assembly does not rub 
Snes , against EOT assembly. 
77641952-A 
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FIGURE 6-4, MODULE LOCATION (ABOVE DECK) 
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FIGURE 6-5, ACTUATOR ASSEMBLY-HEADS INSTALLED 
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6,6.4 


UPPER HEAD CLAMPS 


FIGURE 6-6, HEAD REMOVAL AND REPLACEMENT 


Install relay K1. 

Install power supply cover and connect A1P5. 
Perform FEOT Check and Adjustment. 

Perform Head Alignment Check and Adjustment. 
Perform Index to Burst Period Check and Adjustment. 
Perform Track Indicator Check and Adjustment. 
Install electronics cover. 

Close top cover (base cabinet only). 


FIXED DISK R & R 


@ REMOVAL (See Figure 6-10) 


Ly, 


“NOD OB DO 


Depress START/STOP pushbutton to STOP (out) and wait for spindle to 
Stop rotating (START/STOP lamp extinguished). 

Remove top cover by lifting cover Straight up (base cabinet only). 
Remove disk cartridge. 

Set main circuit breaker to off position. 

Remove electronics cover. 

Remove power supply cover and disconnect A1P5. 

On rack mounted units with Accuride slides, remove coupling screw 
securing latch knob to latch mechanism (see Figure 6-7). 

Disconnect ground straps from front panel (one on reck mounted units. 
two on base cabinet units is present). 

Remove front panel by loosening two screws at bottom of panel and 
removing two screws on each side of panel (see Figure 6-7). 

Remove the three screws from inside cartridge receiver. 

Lift the cartridge receiver up until connector A9P2 can be unplug ged 
(see Figure 6-7). After A9P2 is unplugged further remove cartridge 
receiver. 


ecwrreeraenweeeeee 
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12. Remove fixed disk clamp (see Figure 6-8). 
13. Remove fixed disk. 


REPLACEMENT 


1, Inspect replacement disk for defects, replace if required. 


Orient disk so that control number (inner ring of disk) is on the top side. 


Install fixed disk and insure proper seating. 


Install disk clamp and screws finger tight. 
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FIGURE 6-7, FRONT PANEL REMOVAL 
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Torque screws, in a Star Pattern, to 12 lbf-in. 

6. Install cartridge receiver by aligning it on the two small pins on the 
deck and connecting A9P2. 

7. Fasten cartridge receiver with three screws and torque to 12 Ibf-in. 

8. Install front panel and ground straps. Insure that insulating strips 
are still mounted to front panel and the: is electrical isolation be- 
tween front panel and deck. 

J. Install latch assembly or knob as required. 

10. Perform index to burst period check and adjustment procedure. 

11. Install electronics cover. 

12. Install top cover (Base Cabinet Only). 
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FIGURE 6-8, FIXED DISK REMOVAL 
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6.6.5 POSITION TRANSDUCER SCALE R & R 
e REMOVAL 


1. Depress START/STOP pushbutton to STOP (out) and wait for spindle to 
stop rotating (START/STOP lamp extinguished). 
2. Remove top cover by lifting cover straight up (base cabinet only). 
3. Remove disk cartridge. 
4. Set main circuit breaker to OFF position. 
9. Remove electronics cover. 
6. Remove power supply cover and disconnect A1P5, 
7. On rack mounted units with Accuride slides, remove coupling screw 
securing latch knob to latch mechanism (see Figure 6-7). 
8. Disconnect ground straps from front panel (one on rack mounted units, 
two on base cabinet units). 
9, Remove front panel by loosening two screws at bottom of panel and 
removing two screws on-each side of panel (see Figure 6-7). 
10. Remove the three screws from inside cartridge receiver. 
11. Lift the cartridge receiver up until connector A9P2 can be unplugged 
(see Figure 6-7). After A9P2 is unplugged further remove cartridge 
receiver. 


Pe ee ee ee id 


12. Perform removal Steps 1 through 11 of upper head removal and replacement 
procedure. 

13. Loosen two screws (B) in thermal link bracket (Figure 6-9). 

14, Disconnect A3P6 from AGC preamp Board and unlace from actuator frame. 

15. Remove transducer scale assembly by removing the two mounting screws 
(Item 3, Figure 6-10), which hold position transducer mount block to deck. 


(core --’ Extreme care must be exercised in preventing face of trans- 
‘ CAUTION :; : ‘ 
bate Some eat eae ‘ducer from coming in contact with other parts. 


e REPLACEMENT 


1. Install replacement transducer scale assembly. 

2. Insure that scale assembly does not rub against transducer slider. 

3. Loosen the two upper bracket (with slots) mounting screws (B) and 
move bracket flush against the scale assembly. 

4, Tighten the two thermal link mounting screws (C) securing the upper 
bracket to the scale assembly. 

0. Tighten the two screws (B) loosened in step 3 securing the upper bracket 
to the fixed lower bracket. 

6. Lace A3P6 over top of actuator frame and connect to AGC preamp board. 

7. Perform Steps 1 through 8 of upper heads replacement procedure. 

8. Install cartridge receiver by aligning it on the two small pins on the deck 
an.” connecting A9P2. 


-wewemeereweererwee 


- CAUTION ° While installing cartridge receiver be extremely careful to 
eae: ‘ avoid damage to fixed disk. 


9. Fasten cartridge receiver with three screws. 
10. Install front panel and ground straps. 
11. Install latch assembly or knob as required. 
12. Perform AGC Servo Preamplifier and Inductosyn Check and Adjustment. 
13. Perform FEOT Check and Adjustment. 
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- Perform Head Alignment Check and Adjustment. 
. Perform Index-to-Burst Check and Adjustment. 
. Perform Track Indicator Check and Adjustment. 


17. Install electronics cover. 
18. Install top cover (base cabinet only). 
6,6,6 VELOCITY TRANSDUCER R & R 
e REMOVAL 
1, Depress START/STOP switch to STOP (out) and wait for Spindle to stop 
rotating (START /STOP Lamp extinguished). 
2, Open top cover (base cabinet). 
3. Set main circuit breaker to OFF position. 
4. Remove electronics cover. 
9. Disconnect connector A3P5 from Preamp Board. 
6. Remove transducer end cap from magnet assembly (Figure 6-2). 
7. Loosen velocity transducer set screw (Figure 6-10) through hole in 
preamp and magnet assembly. 
8, Remove transducer through rear of magnet assembly. 
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© REPLACEMENT 


1, Insert replacement transducer into magnet assembly until flush with end of 
magnet. 

2. Tighten set screw through hole in preamp Board. 

3. Install velocity transducer end cap. 

4, Connector A3P5 to preamp Board. 

5. Connect Field Tester/Exerciser to Unit. 

6. Install disk cartridge. 

7. Remove AlP2 from the actuator and power up drive for normal operation. 
Insure that Kl has energized. 

8. Manually load heads. 

9. Move carriage by hand insuring that the velocity transducer magnet is not rubbing 
against velocity transducer. If rubbing occurs, unload heads, power down unit 
and reposition transducer or transducer magnet. 

10. Push eee forward so that carriage is at forward stop position. 
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11. Reconnect A1P2. 

12. Execute RTZ command from field tester. 

138. Perform temperature stabilization procedure. 

14. Perform alternate seek between cylinders 293 and 405 (146 and 202 for 100 
TPI units). 

15. Monitor "on cylinder" signal from field tester and adjust velocity gain potentiometer 
(see Figure 6-14) for a seek time of 35 +1 milliseconds. (See Fig. 6-17b). 

16. Install electronics cover. 

17. Close top cover. 


6.6.7 VELOCITY TRANSDUCER MAGNET R & R 
e REMOVAL 


saa ise ates _ Keep replacement transducer magnet in its shipping container until 
' CAUTION | ready for installation since contact between magnet and metal 
eerie eg objects is harmful to magnet. 


1. Depress Start/Stop switch to stop rotating (Start/Stop lamp extinguished). 
2. Remove disk cartridge. 
3. Open top cover. 
4. Set main circuit breaker to off position. 
5. Remove electronics cover. 
6. Using a 5/32 Allen driver, place tool into hole on rear end panel and 
remove panel by loosening hardware (base cabinet only). 
7. Remove power supply cover and disconnect A1P95. 
8. Disconnect A3P1, A3P2, A3P3, A3P4, A3P5 and A3P6 from AGC Servo 
Preamplifier. 
9. Remove AGC Servo Preamplifier. 
10. Remove velocity transducer end cap and velocity transducer (see Figure 6-2). 
11. Remove two screws that fasten the magnet to the main deck. Screws are located 
underneath the base casting (seé Figure 6-3). 
12, Lift the magnet slightly and very carefully slide the magnet assembly out from the 
& voice coil. Extreme care must be taken to avoid any bending stress to the 
velocity transducer magnet. 
13. Remove card cage by performing removal Steps 1 through 13 of card Cage 
removal and replacement procedure. 
14. Loosen velocity transducer magnet set screw (Fig. 6-10) and remove magnet. 
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e REPLACEMENT 


1. Install replacement velocity transducer magnet aid tighten set screw. 

2. Very carefully slide magnet assembly onto the two guide pins. Extreme care 

must be taken to avoid any bending stress to the velocity transducer magnet. 

3. Fasten magnet to the main deck with the two mounting screws (see Figure 6-3). 

4. Install card cage by performing Steps 3 through 9 of Card Cage removal and 

replacement procedure. 

5. Install velocity transducer and velocity transducer end cap. 

6. Install AGC Servo Preamplifier. 

7. Connect A8P1, A3P2, A3P3, A3P4, A3P5 and A3P6 to AGC perve Preamplifier. 

8. Install power supply cover and connect AlP5. 

9. Install rear door panel (base cabinet only). 

0. Install disk cartridge. 

1. Remove A1P2 from the actuator and power up drive for normal operation. 

Insure that Kl has energized. 

12. Manually load heads. 

13. Move carriage by hand insuring that the velocity transducer magnet is not 
rubbing against velocity transducer. [If rubbing occurs, unload heads, power 
down unit and reposition transducer or transducer magnet. 

14. Push carriage forward so that carriage is at forward stop position. 
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CAUTION While performing Steps 11 and 12 keep ands clear of carriage. 
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15. Reconnect Al1P2. 

16. Execute RTZ command from field tester. 

17, Perform temperature stabilization procedure. 

18, Perform alternate seek between cylinders 293 and 405 (146 and 202 for 100 
TPI units). 

19, Monitor "on cylinder" signal from field tester and adjust velocity gain potentio- 
meter (See Figure 6-14) for a seek time of 35 +1 milliseconds. 

20. Install electronics cover. 

21. Close top cover. 


6,6.8 SPINDLE ASSEMBLY R & R 
@ RE MOVA L 


1. Depress START/STOP pushbutton to STOP (out) and wait for spindle to stop 
rotating (START/STOP lamp extinguished). 

2. Remove top cover by lifting cover straight up (base cabinet only). 

3. Remove disk cartridge. 

4. Set main circuit breaker to off position. 

9) 
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. Remove electronics cover. 
. Remove power supply cover and disconnect A1P3d. 
» On rack mounted units with Accuride slides, remove coupling screw securing 
latch knob to latch mechanism (see Figure 6-7). 
8. Disconnect ground straps from front panel (one on rack mounted units, two 
on base cabinet units if present). 
9. Remove front:panel by loosening two screws at bottom of panel and rem. ving 
two screws on each side of panel (see Figure 6-7). 
10. Remove the three screws from inside cartridge receiver. 
11. Lift the cartridge receiver up until connector A9P2 can be unplugged (see 
Figure 6-7). After A9P2 is unplugged further remove cartridge receiver. 
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' caution : While lifting cartridge receiver be extremely careful to avoid 
le een e cece eee. ‘damage to the fixed disk. 


12. Remove fixed disk clamp. 

13. Remove fixed disk, carefully avoiding contact with recording surfaces. 
Place disk on soft clean surface. 

14, Remove mounting screws (C) from thermal link bracket (Figure 6-9). 
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15. Remove thermal link hold-down screw (A, Figure 6-9). 

16. Using a 5/32 Allen driver, place tool into hole on front end panel and 
remove panel by loosening hardware. 

17. Remove cabinet panels from both sides (base cabinet only). 

18. Remove Module bottom cover. 

19. Unplug connector A9P1. 

20. Perform removal Steps 1 through 6 of the sector ring removal and replace- 
ment procedure. 

21. Remove spindle drive belt (Figure 6-11), by applying pressure to edge 
of drive-motor plate near A7TB1. 

22. Rotate spindle to positions where spindle mounting bolts are visible 
through access hole and remove bolts through access hole. 

23. Carefully lift spindle slightly. 

24. Detach thermal link from spindle. Note sequence of fiber washers mount- 
ing bolt (Figure 6-9). Swing thermal link out of the way. 

25. Remove spindle assembly. 


e REPLACEMENT 


1. Attach thermal link to replacement spindle. 

2. Install spindle with the mounting bolts. 

3. Rotate spindle and verify that thermal link is not contacting spindle flange. 

4. Install thermal link hold-down screw (A) and washer and tighten screw in 
accordance with the following criteria: (Refer to Figure 6-9.) With a force 
gauge plunger, apply a force F of 2 to 31/2 lbf (8.9 - 15.6 N) at a point 
1/2" (12.7 mm) from center line of hold down screw (A). Tighten the hold 
down screw \.hile at the same time rotating the washer with something such 
as a screw driver blade. When the washer can no longer be rotated, back 
off the hold down screw until the washer can barely be rotated. Force F 
as given above should be continually maintained during this adjustment. 

9. Loosen the two upper bracket (with slots) mounting screws (B) and move 
bracket flush against the scale assembly. 

6. Tighten the two thermal link mounting screws (C) securing the upper 
bracket to the scale assembly. 

7. ‘Tighten the two screws (B) securing the upper bracket to the fixed lower 
bracket. | 

8.. Install spindle drive belt (Figure 6-11) by applying pressure to edge of 
drive motor plate near A7TB1. 

9, Install sector ring. 

10. Install transducer mount assembly by performing replacement Steps 7 
through 12 of the sector ring removal and replacement procedure. 

11. Reconnect A9QP1. 
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12. Clean spindle rim area with media cleaning solution. 

13. Prior to installing fixed disk, inspect disk for scratches or defects. If 
disk is unacceptable, replace with new one. 

14, Clean disk surface with lint-free gauze, dampened (not soaked) with media 
cleaning solution. 

15. Install fixed disk and insure proper seating. 

16. Install disk clamp. Torque screws to 12 lbf-in (1.3 Nm). 

17. Install cartridge receiver by aligning it on the two small pins on the deck 
and connecting A9P2., 
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18. Fasten cartridge receiver with three screws. 

19, Install front panel and ground straps. Insure that insulating strips are 
still mounted to front panel and there is electrical isolation between front 
panel and deck. 
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18. Install latch assembly or knob as required. 

19. Perform Fixed Disk Index/Sector Transducer Check and Adjustment. 
\ 20. Perform Static Eliminator Check. 

21. Perform Cartridge Index/Sector Transducer Check and Adjustment. 

22. Perform AGC Servo Preamplifier and Inductosyn Check and Adjustment. 

23. Perform EOT Check and Adjustment. 

24. Perform Head Alignment Check and Adjustment. 

25. Perform Index to Burst Period Check and Adjustment procedure. 

26. Install module bottom cover. 

27. Install side panels (base cabinet only). 

28. Install front end panel (base cabinet only). 

29. Install electronics cover. 

30. Install top cover (base cabinet only). 
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6,6,9 CARTRIDGE DISK INDEX/SECTOR TRANSDUCER R & R 
e REMOVAL | 


1. Depress START/STOP pushbutton to STOP (out) and wait for spindle to stop 
rotating (START/STOP lamp extinguished). 
2. Remove top cover by lifting cover straightup (base cabinet only). 
3. Remove disk cartridge. 
4. Set main circuit breaker to off position. 
5. Remove electronics cover. 
G. Remove power supply cover and disconnect A1lP5. 
7. On rack mounted units with Accuride slides remove coupling screw securing 
latch knob to latch mechanism (see Figure 6-7). 
8. Disconnect ground straps from front panel (one on rack mounted units, two on 
base cabinet units if present). 
9, Remove front panel by loosening two screws at bottom of panel and removing two 
screws on each side of panel (see Figure 6-7). 
10. Remove the three screws from inside cartridge receiver. 
11, Lift the cartridge receiver up until connector A9P2 can be unplugged (see Figure 
6-7). After A9P2 is unplugged further remove cartridge receiver. 
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12. Remove transducer assembly from receiver by removing 4 screws (Figure 6-8). 
13. Remove transducer from mount by loosening clamp Allen set screw. 


® REPLACEMENT 


1. Install new transducer into mount. Tighten Allen screw. 

2. Install transducer assembly on receiver with four mounting screws making sure 
harness lies in groove. 

3. Install cartridge receiver by aligning it on the two small pins on the deck and 
connecting AOP2. 
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CAUTION ‘ While installing cartridge receiver be extremely careful to avoid 
oe Seon Ne ‘damage to fixed disk and receiver harness. 


4, Fasten cartridge receiver with three screws. 

5. Install front panel and ground straps. Insure that.insulating strips are still 
mounted to front panel and there is electrical isolation between front panel 
and deck. 

G. Install latch assembly or knob as required. 

7. Perform Cartridge Index/Sector Transducer Check and Adjustment. 

8. Perform Index-to-Burst period check and adjustment. 

9. Install electronics cover. 

10. Install top cover (base cabinet only). 


6.6.10 FIXED DISK INDEX/SECTOR TRANSDUCER R & R 
e REMOVAL 


1, Depress START/STOP switch to STOP (out) and wait for spindle to stop rotating 
(START/STOP lamp extinguished). 
©} 2. Remove top cover by lifting cover straightup (base cabinet only). 
3. Remove disk cartridge. 
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4, Set main circuit breaker to off position. 

5. Using a 5/32 Allen driver, place tool into hole on front end panel and remove 
panel by loosening hardware. @ 

6. Remove right side panel (when viewed from rear of unit, base cabinet only). 

7. Remove module bottom cover. 

8. On rack mounted units with Accuride slides, remove coupling screw secur- 
ing latch knob to latch mechanism (see Figure 6-7). 

9. Disconnect ground straps from front panel (one on rack mounted units, 
two on base cabinet units is present). 

10. Remove front panel by loosening two screws at bottom of panel and removing 
two screws on each side of panel (see Figure 6-7). 

11. Remove electronics cover. 

12. Remove the three screws from inside cartridge receiver. 

13. Lift the cartridge receiver up until connector A9P2 can be unplugged (see 
Figure 6-7). After A9P2 is unplugged further remove cartridge receiver. 
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| ‘ While lifting cartridge receiver be extremely careful to avoid damage 
inetd eats to the fixed disk. 


14. Disconnect A9P1 and unlace harness from around blower motor assembly. 
15. Loosen index sector transducer clamp screw. 
16. Remove transducer from mount. 


e@ REPLACEMENT 


1. Install new transducer in mount. 
2. Connect A9P1 and lace harness around blower motor assembly. 
3. Perform fixed disk index/sector transducer check and adjustment procedure. 
4. Replace cartridge receiver by aligning it on the two small pins on the deck 
and connecting A9P2. 


caution | While installing cartridge receiver be extremely careful to avoid damage ®& 
ee to fixed disk and receiver harness. 


0. Fasten cartridge receiver with three screws. 

Install front panel and ground straps. Insure that insulating strips are still mounted 
to front panel and there is electrical isolation between front panel and deck. 

7. Install latch assembly or knob as required. 

8. Install electronics cover. 

9, Install module bottom cover, 

10. Install cabinet side panel. 
11. Install front end panel (base cabinet only). 

12. Install top cover. 


6,6,11 STATIC ELEMINATOR AND RETAINER SCREW R & R 
eo REMOVAL 


1. Depress START/STOP switch to STOP (out) and wait for spindle to stop 
rotating (START/STOP lamp extinguished). 

2. Remove disk cartridge. 

3. Set main circuit breaker to off position. 

4. Using a 5/32 Allen driver, place tool into hole on :ront panel and remove 

panel by loosening hardware. 

Remove right side panel (when viewed from rear of unit, base cabinet only). 

Remove module bottom cover. 

Remove static eliminator (Figure 6-11) by removing one screw. 

At the cartridge receiver side, align one of the holes in the spindle assembly 

with one of the Allen head screws which mounts the spindle to the base deck. @ 


D 
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Insert the proper size wrench into the screw head. This will prevent the 
spindle turning while removing the retainer screw. 
9. Remove retainer screw (Figure 6-11). 
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6 REPLACEMENT 
1, Apply Loctite to threads of replacement retainer screw and install. 
2. Install replacement static eliminator. 
3. Adjust static eliminator for contact with spindle shaft (retainer screw) to 
a spring deflection of approximately 100-150 Grams. 
4. Perform Static Eliminator Check procedure. 
9. Install module bottom cover. 
6. Install cabinet side panel. 
7. Install front end panel (base cabinet only). 
6,6,12 SECTOR RING R & R 
09 REMOVAL 
1. Depress START/STOP switch to STOP (out) and wait for spindle to stop 
rotating (START/STOP lamp extinguished). 
2. Set main curcuit breaker to off position. 
3. Using a 5/32 Allen driver, place tool into holes on front end panel by 
loosening hardware. 
4, Remove right side panel (when viewed from rear of unit, base cabinet only 
and remove module bottom cover. 
5. Remove transducer assembly mount (see Figure 6-11) by removing one 
screw (note orientation of sector option). 
6. Remove static eliminator and its mounting bracket (see Figure 6-11). 
7. Remove sector ring (see Figure 6-11) by removing two screws. 
e REPLACEMENT 
1. Install replacement sector ring. 
2. Install static eliminator and bracket. 
3. Install transducer and mount. 
4. Perform Fixed Disk Index/Sector Transducer Adjustment Procedure. 
9. Adjust static eliminator for contact with spindle shaft. 
6. Perform Static Eliminator Check. 
7. Install module bottom cover. 
8. Install cabinet side panel. 
9. Install front end panel (base cabinet only). 
61.65:15 CARTRIDGE ON SWITCH R & R 
e REMOVAL 
1. Depress START/STOP pushbutton to STOP (out) and wait for spindle to 
stop rotating (START/STOP lamp extinguished). 
2. Remove top cover by lifting cover straightup (base cabinet only). 
3. Remove disk cartridge. 
4. Set main circuit breaker to off position. 
29. Remove electronics cover. 
6. Remove power supply cover and disconnect A1P5. 
7. On rack mounted units with Accuride slides, remove coupling screw secur- 
ing latch knob to latch mechanism (see igure 6-7). 
8. Disconnect ground straps from front panel (one on rack mounted units, 
two on base cabinet units if present). 
9, Remove front panel by loosening two screws at bottom of panel and remov- 
ing two screws on each side of panel (see Figure 6-7). 
10. Remove the three screws from inside cartridge receiver. 
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Lift the cartridge receiver up until connector A9P2 can be unplugged (see 
Figure 6-7). After A9P2 is unplugged further remove cartridge receiver. 
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Disconnect wires from cartridge on switch. 
Remove two screws, washers and nuts securing switch assembly to hold- 
down arm and remove switch. (Reference Figure 6-12). 


e@ REPLACEMENT 


i 
2. 
3. 
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Install replacement switch. 

Close hold-down arms. 

Check switch status with multimeter set on RX1 scale. Indication should 
be zero ohms. 

With disk cartridge installed, check switch status with multimeter set to 
RX1 scale. Meter should indicate zero ohms. 

If switch does not read zero ohms, adjust as follows: 

a. Loosen hold-down arm adjustment screws (Figure 6-12). 

b. Adjust hold-down arm for contact with cartridge disk cover. 

c. Tighten adjustment screws. 

Check switch status with multimeter for zero ohms. If switch does not in- 
dicate zero ohms, replace switch. 

Connect wires to switch. 

Override solenoid (See Figure 2-1) and open hold-down arms. 

Install cartridge receiver by aligning it on the two small pins on the deck 
and connecting A9P2. 
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CAUTION: While installing cartridge receiver be extremely careful to avoid damage 
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NEOECe: ‘to fixed disk and receiver harness. 


Fasten cartridge receiver with three screws. 

Install front panel and ground straps. Insure that insulating strips are 
still mounted to front panel and there is electrical isolation between front 
pariel and deck. 

Install latch assembly or knob as required. 

Perform index to burst period check and adjustment procedure. 

Install electronics cover. 

Install top cover (base cabinet on'y). 


6.6.14 DISK BRUSH ASSEMBLY R & R 
e REMOVAL 
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Depress START/STOP pushbutton to STOP (out) and wait for spindle to 
stop rotating (START/STOP lamp extinguished). 

Remove top cover by lifting cover straight up. (Base cabinet only) 
Remove disk cartridge. 

Set main circuit breaker to off position. 

Remove electronics cover. 

Remove power supply cover and disconnect A1P95. 

On rack mounted units with Accuride slides, remove coupling screw secur- 
ing latch knob to latch mechanism (see Figure 6-7). 

Disconnect ground straps from front panel (one on rack mounted units, 
two on base cabinet units). 
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Remove front panel by loosening two screws at bottom of panel and remov- 
ing two screws on each side of unit holding front panel to cartridge receiver 
(see Figure 6-7). 

Remove the three screws from inside cartridge receiver. 

Lift the cartridge receiver up until connector A9P2 can be unplugged (see 
Figure 6-7). After A9P2 is unplugged further remove cartridge receiver. 
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caution : While lifting cartridge receiver, be extremely careful to avoid damage 
sre t cree eee ee, ‘to the fixed disk. 


Disconnect A1P3 and A1P7. 

Disconnect wires from brush retract switch (see Figure 6-12). 

Remove three mounting screws from the brush assembly. One screw is 
countersunk. 

Remove brush assembly. 
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© REPLACEMENT 
1. Install new brush assembly with the 3 mounting screws. & 
NOTE: Verify that brushes are full retracted for the following check. 


2. With a multimeter set on RX1 scale check that switch actuates when brushes 
are clear of disk area. 

3. If switch actuation does not occur as indicated in previous step, replace 
switch. 

4. Reconnect wires to brush retract switch. 

9. Install cartridge receiver by aligning it on the two small pins on the deck 
and connecting A9P2. 
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6. Fasten cartridge receiver with three screws. 

7. Install front panel and ground straps. Insure that insulating strips are 
still mounted to front panel and there is electrical isolation between front 
panel and deck. 

8. Install latch assembly or knob as required. 

9. Connect A1P3 and A1P7. 

10. Install power supply cover and reconnect AI1P5. 

11. Perform Index to Burst Period Check and Adjustment procedure. 

12. Install electronics cover. 

13. If necessary mark up label on cartridge receiver showing brush alignment 
when full retracted. 

14. Install top cover (base cabinet only). 


6.6.15 BRUSH MOTOR R & R 
e REMOVAL © 


1. Perform removal Steps 1 through 12 of Disk brush removal procedure. 
2. Remove the two mounting screws from the motor. 
3. Remove brush motor. 


@ REPLACEMENT 


1. Install new brush motor. Insure brushes are fully retracted. Turn motor 
as necessary until mounting holes are aligned and brushes are fully re- 
tracted. Brush indicator should align with indicator on cartridge receiver. 

2. Perform replacement Steps 3 through 11 of Disk brush removal and replace- 
ment procedure to complete installation. 


6.6.16 SPINDLE DRIVE MOTOR ASSEMBLY R & R 
@ REMOVAL 


1, Depress START/STOP switch to STOP (out) and wait for spindle to stop 
rotating (START/STOP lamp extinguished). 

2. Set main circuit breaker to off position. 

3. Disconnect unit from main power source. 


“wr ew wwe ew crew = 


4. Using a 5/32 Allen driver, place tool into holes on end panels and remove front and 
rear end panels by loosening hardware (base cabinet only). 
9. Remove both cabinet side panels (base cabinet only). 
6. Remove module bottom cover. © 
7. Disconnect A2P5, A1P13 and A1P14 (Figure 6-11) from power supply. 
8. Remove plastic slide stabilizer (rack mount unit only). 
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10. Remove nut and washers from stud of post-motor A (Figure 6-13.1). 

11. Remove spring from post-motor A. Then remove post-motor and flat washers 
from stud. 

12. Support motor assembly to prevent it from falling and remove the four 
mounting screws. 

Note hardware buildup on mounting screws: also be careful not to lose 
the four shoulder washers between motor plate and base deck. 

13. Carefully lower drive-motor assembly out of unit. 

14. Remove locking collar on drive-motor pulley and remove pulley from shaft. 

REPLACEMENT 

1. Install pulley on replacement drive-motor assembly. Insure that Woodruff 
key is still installed on motor shaft. Install locking collar and torque to 
70 lbf-in. Pulley must be 0.031 +0.010 in. (0.79 +0.25mm) above motor plate. 

2. Place the four shoulder washers in the one mounting hole and three slots 
between the motor plate and base deck (Figuer 6-11 and 6-13.1). 

3. Install the assembly to the base deck. Tighten the four mounting screws 
far enough to hold the assembly so the other end of the spring can be 
installed. 

4. Using Figure 6-13.1, place washers and post-motor A onto the stud. 

09, Mount the spring into the post-motor slot. 

6. Install washers and nut. 

7. Torque the four mounting screws to 15 lbf-in. Insure that the motor plate 
moves freely on the Delrin washers. 

8. Install the belt on the pulley. 

9. Turn the pulley and belt by hand and verify that the belt and pulleys have 
proper clearance and the belt tracks properly. 

10. Install the plastic slide stabilizer (rack mount only). 

11. Connect A2P5, A1P13 and A1P14 (Figure 6-11). 

12. Check the resistance between the drive-motor plate and the module casting. 
If DC ground is connected to AC ground, the resistance should be less 
than one ohm. If DC ground is isolated from AC ground, the resistance 
should be greater than 1000 ohms. 

13. Install the module bottom cover. 

14. Install the cabinet side panels. 

15. Install front and rear end panels (base cabinet only). 

16. Connect the unit to the main power source. 


Remove spindle drive (Figure 6-11) by applying pressure to edge of drive- 
motor plate near A7TB1. 
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6.6.17 CARD CAGE PRINTED CIRCUIT BOARD R & R 


ps 


“Io O1 & Cc bo 


CAUTION 
The circuit assemblies contained in this equipment can be degraded or destroy- 
ed by ELECTRO-STATIC DISCHARGE (ESD). 


Static electrical charges can accumulate quickly on personnel, clothing, and 
synthetic materials. When brought in close proximity to or, in contact with 
delicate components, ELECTRO-STATIC DISCHARGE or FIELDS can cause 
damage to these parts. This damage may result in degraded reliability or 
immediate failure of the affected component or assembly. 


To insure optimum/reliable equipment operation, it is required that technical 
support personnel discharge themselves by periodically touching the chassis 
ground prior to and during the handling of ESD susceptable assemblies. This 
procedure is very important when handling Printed Circuit Boards. 


Printed Circuit Boards should be handled or transported in electrically con- 
ductive plastic bags to insure optimum protection against potential ESD 
damage. 


Depress START/STOP switch to STOP (out) and wait for spindle to stop 
rotating (START/STOP lamp extinguished). 

Set main circuit breaker to off position. 

Open top cover (base cabinet only). 

Remove electronics cover. 

Remove clamp from card cage cover. 

Remove card cage cover, 

Using card extractor remove required circuit board. Not setting of any 
option switches (I/O Control, Sector and Data Recovery board). Set option 
switches on replacement board to same setting. 
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NOTE: If I/O Board is to be replaced, remove four board mounting screws. Also 
: Terminator modules, if required, must be removed from old board and 
installed in new one. 
NOTE: If R/W/E Board is replaced, head connectors must be disconnected and 
two resistor modules must be removed from old board and installed in new one, 
¢ AUTION '' Insure head cables are dressed such that the voice coil does not touch any 
Gla sone ae ‘ cable when heads are loaded and extended to cylinder 405. 
8. Carefully install replacement board, insuring that all pins are engaged be- 
fore completely installing board, 
9, If the following circuit boards are replaced, the designated checks and 
adjustments must be performed. 
A. Servo Preamp 
1. AGC Servo Preamplifier and Inductosyn Check and Adjustment. 
2. FEOT Check and Adjustment. 
3. Head Alignment. 
4. Index-to-Burst Period Check and Adjustment. 
B. Servo Board 
1. Connect Field Tester/Exerciser to unit. 
2. Perform Temperature Stabilization. 
3. Perform Steps 19 through 27 of AGC Servo Preamplifier and Inducto- 
syn Check and Adjustment. 
C,. Sector Board 
1. Index-to-Burst Period Check and Adjustment. 
10. Install card cage cover and clamp. 
11. Install electronics cover, 
6,6,18 POWER SUPPLY R & R 
e REMOVAL 
1. Depress START/STOP switch to STOP (out) and wait for spindle to stop 
rotating (START/STOP lamp extinguished). 
2. Open top cover (base cabinet only). 
3. Set main circuit breaker to OFF position. 
4. Disconnect unit from main power source. 


| 
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Using a 5/32 Allen driver, place tool into hole on rear end panel and remove 


panel by loosening hardware (base cabinet only). 
Remove electronics cover. 
Remove AC line cord and bracket (see Figure 6-11). 


Open power supply cover assembly, disconnect A1lP5 and remove cover, 


Disconnect A1P2, A1P3 and A1P7 (see Figure 6-13). 
Disconnect A1P13 and A1P14 (see Figure 6-11). 


Disconnect ribbon cable A2P2 from mother board (see Figure 6-11). 
At rear of power supply, disconnect AC ground cable connected to base or 


rack frame. 


Disconnect DC ground strap on deck plate (see paragraph 3.9.2 and note below). 


Remove three screws holding power supply in place. 


Remove power supply being very careful not to lose nylon isolation washers 


between power supply and deck plate. 
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e REPLACEMENT 


Power supply is shipped with logic (DC) ground and chassis (AC) ground 
NOTE: connected together. Verify needed configuration from removed power 
supply or see paragraph 3.9.2 (Grounding Option) if Installation instructions. 


1, Install new power supply so tht mounting holes are aligned. 


ee ...., Insure gasket between power supply and absolute filter is properly aligned. 
_ CAUTION © If not properly aligned, air flow can be restricted causing damage to 
NN power supply. 


2. Reverse removal procedure to complete installation. 


ee 
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FIGURE 6-13, POWER SUPPLY ASSEMBLY 


6,6,19 PIGGYBACK POWER BOARD R & R 
e REMOVAL 


1. Depress START/STOP switch to STOP (out) and wait for spindle to stop 
rotating (START/STOP lamp extinguished). 

2. Open top cover (base cabinet only). 

3, Set main current breaker to off position. 

4. Disconnect unit from main power source. 


Pr i i A ee | 


9. Remove electronics cover. 
6. Open power supply cover assembly. 
7. Disconnect AlP5 and remove power supply cover. 
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8, Disconnect A1P1, A1lP2, A1P3, AlP4, A1P7 and A1P8 (see Figure 6-13). 
9, Remove DC grounding screw noting assembly configuration. © 
10. Remove screw and insulating washer from wind tunnel located between re- 
lay K1 and power board #2. 
11. Remove board assembly being careful not to lose spacers located under 
ground option (corner of board assembly). 


@ REPLACEMENT 


1. Install new board assembly 
2. Reverse removal procedure to complete installation. 


6.6.20 CARD CAGE/MOTHER BOARD R & R 
e REMOVAL 


1. Depress START/STOP switch to STOP (out) and wait for spindle to stop 
rotating (START /STOP lamp extinguished). 

Open top cover (base cabinet only). 

Set main circuit breaker to off position. 

4. Disconnect unit from main power source, 


G3 bo 


Failure to disconnect or turn off main power source may result in in- 
jury to service personnel. 


9. Remove electronics cover. 

6. Disconnect I/O connector ribbon cables. : 

7. Remove four screws holding I/O Board to card cage and remove Board. Dis- 
regard this step if card cage is only removed to facilitate other removal and 
replacement procedures. 

8. Remove card page cover and clamp and quadraclip from head connectors on 
R/W/E board (see Figure 6-4). © 

9. Disconnect head connectors. 

10. Using a 5/32 Allen driver, place tool into hole on rear end panel and remove 
panel by loosening hardware (base cabinet only). 

11. Disconnect A2P2, A2P4, A2P5 and A2P6 from mother board (see Figure 6-11). 

12. Disconnect ground strap from deck plate. 

13. Remove three screws securing card cage and remove card cage. 

14, Using card extractor, remove all boards. 

15. Remove the 5 screws holding the mother cover and board together. Watch 
for fiber washer. 

16. Separate mother cover and board from card cage. Do not lose star washers. 


@ REPLACEMENT 


1. Attach mother cover and board to card cage assembly. Be careful not to over- 
tighten, plastic bracket strips out easily. 

2. Install all circuit boards. 

Install card cage with three mounting screws. 

4. Install connectors removed in Steps 9 and 11. 


qo 


Insure head cables are dressed such that the voice coil does not touch 
any cable when heads are loaded and extended to cylinder 405. 


9. Install quadraclip and head cable clamp. 

6. Replace I/O Board if removed in Step 7. (Removal procedures). 
7. Reconnect I/O Ribbon Cables. 

8. Install ground strap. 

9, Install care cover and clamp. 

10. Install electronics cover. 

11. Install rear end panel (base cabinet only). 

12. Connect unit to main power source. 


13. Close top cover (base cabinet only). 
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6,6,21 BLOWER MOTOR ASSEMBLY R & R (BASE CABINET) 
e REMOVAL 


1. Depress START/STOP switch to STOP (out) and wait for spindle to stop 
rotating (START /STOP lamp extinguished). 

2. Set main circuit breaker to off position. 

3. Remove top cover by lifting cover straight up (base cabinet only). 

4. Using a 5/32 Allen driver, place tool into holes on end panels and remove 

front and rear end panels by loosening hardware (base cabinet only). 

Disconnect ground straps from front panel if present. 

Remove both cabinet side panels (base cabinet only). 

7. Remove front panel by loosening two screws at bottom of panel and remov- 
ing two screws on each side of panel (see Figure 6-7). 

8. Remove the pre-filter and disconnect A1P13 (Figure 6-11) from power sup~ 
ply assembly. 

9. Remove filter expander bracket and absolute filter (Figure 6-1). 

10. Remove nuts from studs that secure module to base frame (two nuts are 
in pre-filter area and one nut is below actuator magnet). 

11. Unlace motor harness. 

12. Support blower assembly to prevent it from falling and remove three screws 
securing blower assembly. 

13. Remove blower assembly. 
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@ REPLACEMENT 


1. Install replacement blower motor assembly. 
2. Reverse the removal procedure to complete the installation. 


Slightly tighten the three screws securing the blower motor then align 
NOTE: the air chute with the absolute filter. Finish tightening the blower 
motor screws (do not over compress rubber washes on the three screws). 


6.6.22 BLOWER MOTOR ASSEMBLY R & R 
@ REMOVAL 


1. Depress START/STOP switch to STOP (out) and wait for spindle to stop 
rotating (START/STOP lamp extinguished). 

2. Set main circuit breaker to off position. 

3. Unlatch the latch assembly securing the unit in the cabinet. 

4. Remove the front panel by loosening two screws at the bottom of ne panel 

and removing two screws on each side of the panel (see Figure 6-7). 

Disconnect plug A1P13 from power supply (see Figure 6-11). 

Remove filter, expander, bracket and absolute filter (see Figure 6-1). 

Unlace the motor harness from side of main deck. 

Remove the air inlet cover (held in place by three screws). 

Remove the three screws holding the blower motor in place and remove 

blower motor. 


@ REPLACEMENT 


1. Install blower motor assembly. 
2. Reverse the removal procedure to complete the installation. 
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Slightly tighten the three screws securing the blower motor then align 


NOTE: the air chute with the absolute filter. Finish tightening the biower 
motor screws (do not over compress rubber washers on the three 
screws). 
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co REMOVAL 


1. Depress START/STOP switch to STOP (out) and wait for spindle to stop 
rotating (START /STOP lamp extinguished). 

2. Set main circuit breaker to OFF position. 

3. Disconnect unit from main power source. 


6,6,23 DRIVE MOTOR PULLEY AND BELT R.& R ® 
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f CAUTION ‘Failure to disconnect or turn off main power source may result in 
Scere eae ‘injury to service personnel. 


4. Using a 5/32 Allen driver, place tool into holes on end panels and remove 
front and rear end panels by loosening. hardware (base cabinet only). 

5, Remove right side panel (when viewed from rear of unit, cabinet only). 

6. Extend unit to its fully extended position (rack only). 

7. Remove module bottom cover, 

8, Remove mounting screw from fixed disk index sensor mount. Note hole 
orientation of dowel pin for sector option (see Figure 3-11). 

9, Remove spindle drive belt (Figure 6-11) by applying pressure to edge of 
drive-motor plate near A7TB1. 

10. Remove belt by guiding belt between static eleminator and retainer screw 
(see Figure 6-11). 

11. Remove locking collar on drive motor pulley. 

12. Remove drive motor pulley. Be careful not to lose Woodruff key. 


@ REPLACEMENT 


1. Place Woodruff key into drive motor keyway. 
2. Install new drive motor pulley. Insure that Woodruff key is properly 
placed in keyway. 


COLLAR 


3. Install locking collar per figure above and tighten to 70 lbf-in. Gap between 
drive motor plate and top of pulley must be 0.031 +0.01 in. (0.79 +0.25mm). 

4. Guide new drive belt between static eliminator and retainer screw. 

9. Install spindle drive belt (Figure 6-11) by applying pressure to edge of 
drive-motor plate near A7TB1. 

6. Replace fixed disk sensor mount. 

7. Perform Fixed Disk Index/Sector Transducer Check and Adjustment. 

8. Install module bottom cover. 7 

9. Install side panel (base cabinet only). 

0. Connect unit to main power source. 

1. Install rear end panel (base cabinet only). 
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FIGURE 6-13,1, HARDWARE BUILDUP 


6.6,24 PACK LOCK ASSEMBLY OR PACK LOCK SOLENOID R & R 
e REMOVAL 


1. Depress STAKT/STOP switch to STOP (out) and wait for spindle to stop 
_ rotating (START/STOP lamp extinguished). 

2. Remove top cover by lifting cover straight up (base cabinet only). 

3. Extend unit to its fully extended position (rack only). 

4. Remove disk cartridge. 

5. set main circuit breaker to Off position. 

6. Remove electronics cover. | 

7. On rack mounted units, remove coupling screw securing latch knob to 


lateh mechanism (see Figure 6-7). 

8. Disconnect ground straps from font panel (one on rack-mounted units, 
two on base cabinet units if present). 

9. Remove front panel by loosening two screws at bottom of panel and re- 
moving two screws on each side of unit holding front panel to cartridge 
receiver (see Figure 6-7). 

10. Remove the three screws from inside cartridge receiver. 
ll. Lift the cartridge receiver up until connector A9P2 can be disconnected. 
After A9P2 is disconnected, further remove cartridge recciver. 
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CAUTION While lifting cartridge receiver be extremely careful to avoid damage 
NGeioe mana tins / to the fixed disk. 


12. If not replacing solenoid only, proceed to Step 18. Remove solenoid from 
pack lock assembly and receiver harness. 

13. Loosely install replacement solenoid on pack lock assembly. 

14. With the pack lock in an open position, place a 0.015 in. (0.38 mm) shim 
between pack lock and solenoid plunger. Push solenoid toward.pack lock 
as far as it will go (plunger touching rear of solenoid). 

15. Tighten solenoid screws and remove shim. 

l6. Using a small screwdriver, push back plunger and verify clearance. 
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17. Reconnect receiver harness to solenoids. Proceed to Step 3 of Replace- 
ment Procedure. | 

18. Using a pencil, outline the outside edges of the bracket legs on the pack 
lock assembly to be removed. 

19. Note orientation of the wires connected to the pack lock switch. 

20. Disconnect receiver harness terminals connected to pack lock switch and 
pack lock solenoid. 

21. Remove pack lock assembly from deck. 


e REPLACEMENT 


1. Install new pack lock assembly within outline on deck. 

2. Connect receiver harness terminals to pack lock switch and pack lock 
solenoid. 

3. Install cartridge receiver by aligning it on the two small pins on the deck 
and connecting A9P2. 
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 CauTION : While installing cartridge receiver be extremely careful to avoid damage 
Ve eee ceeee---e. ' to fixed disk and receiver harness. 


4, Fasten cartridge receiver with three screws. 

9. Install front panel to cartridge receiver. Insure that insulating strips 
are still mounted to brackets on front panel and there is electrical isola- 
tion between front panel and deck. 

Connect ground straps. 

Install lateh assembly (rack only). 

Perform Index to Burst Period Check and Adjustment. 

Install electronics cover. 

Install top cover (base cabinet only). 


6./ CHECK AND ADJUSTMENT PROCEDURES 


This section contains procedures that may be used to check for malfunctioning 
parts, to determine whether disk drive is operating within published specifications, 
or to adjust disk drive for proper operations. Before any electronics checks or 
adjustment ure performed, the disk drive must go through a temperature stabiliza- 
tion process. 


6,/.1 TEMPERATURE STABILIZATION CHECK AND ADJUSTMENT 


1, If disk unit has not been operating, or a CE disk cartridge has been installed, 
allow unit to exercise for twenty minutes. [cr an additional ten minutes, allow 
unit to sit in a heads loaded, unit ready condition. Perform this with eclectronic 
cover on. Perform needed checks and adjustments or; 
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2. If disk unit has been operating, allow unit to sit in a heads loaded, unit ready 
condition, for ten minutes (with electronic cover on), before proceeding with 
checks and adjustments. 
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"6.7.2 AGC SERVO PREAMPLIFIER AND INDUCTOSYN CHECK AND ADJUSTMENT 
NOTE 1: Prior to performing this adjustment perform Steps 12, 13 and 14. If 


Step 14 is within spec proceed with Step 15, if not, start with Step 1. 


Portions of the Inductosyn alignment must be made under dynamic 


NOTE 2: conditions. If the Field Test Exerciser is not utilized appropriate 


provisions must be made in the computer system to cover these condi- 


tions. 
S CAUTION. In performing this procedure, care must be exercised to prevent severe 
Par aeranuiee ‘ and extended contact between position transducer and slider. 
1. If position transducer, AGC preamp, or Servo Board has been replaced, insure 


eoeowwve 


that all connectors are plugged into their respective receptacles. 

Connect field tester/exerciser to unit. 

Remove Al1P2 from the actuator and power up drive for normal operation. It 
is necessary that a disk cartridge is installed in the drive and relay K1 on 
power board #1! has energized. 

Install a jumper from TP1 to -5 V supply (TP9). See Figure 6-14. 

Connect oscilloscope to C24 (point A of Figure 6-14). Set scope for internal 
trigger and auto sync. 

Move carriage by hand, back and forth between cylinders 000 and 405 (000 
and 202 for 100 TPI units) and observe waveform on oscilloscope. 

If amplitude of waveform is 1.0 +0.05 volts peak to peak (see Figure 6-15), 

do not make any adjustment and proceed to Step 9, if not proceed to Step 8. 
If waveform is not within above stated tolerances, loosen transducer mount 
block forward-most screw (right item 3, Figure 6-10), and adjust cam (item 4, 
Figure 6-10) for proper amplitude. If this adjustment is not sufficient, loosen 
transducer scale mounting screw (item 1, Figure 6-10). It may be necessary 
to make sequential adjustments of the cam and eccentric screw to obtain proper 
amplitude tolerances. 

Tighten transducer scale mounting screw (item 1, Figure 6-10) to 18 lbf-in. 
Verify the waveform amplitude is still 1.0 +0.05 volts peak to peak between 
eylinders 000 and 405 (000 and 202 for 100 TPI units). 

Remove jumper from TP1 and TP9. 

Connect oscilloscope to TP3. 

Move carriage by hand back and forth between cylinders 000 and 405 (000 and 
202 for 100 TPI units) and observe waveform on oscilloscope. 

Amplitude of waveform must be 5 +0.6, -0.2 volts peak to peak. If not, repeat 
Steps 4 through 10 again. If adjustment cannot be performed, replace AGC 
preamp. Waveform will be similar to Figure 6-15 except for difference in amp- 
litude. 

Push carriage forward so that carriage is at forward stop position. 
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CAUTION | While performing Steps 16 and 17, keep hands clear of carriage. 
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Reconnect AlP2. 

Execute RTZ Command from field tester. 

Perform temperature stabilization procedure. 

Perform alternate seek between cylinders 293 and 405 (146 and 202 for 100 TPI 
units). 

Monitor "On Cylinder" signal from field tester and adjust velocity gain potentio-~ 
meter R73 (see Figure 6-14) for a seek time of 35 +1 milliseconds (sce Figure 
6-17b). Adjust syne to get correct waveform. 
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FIGURE 6-14, PREAMP BOARD ADJUSTMENT LOCATION 
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FIGURE 6-15, POSITION TRANSDUCER WAVEFORM 


UH 
|| 
(|| 


Mmm 
tn HT 


LL 
I ICH 


Gro 


—— a 
Se SE CR ER A 


(AA bY oe : 


77641952-G 6- 39 


21. Perform an alternate seek from cylinder 200 to 201 (100 to 101 for 100 TPI 
units). Syne oscilloscope with "On Cylinder" signal on exerciser. Monitor 
TP3 and adjust potentiometer R74 on preamp board (see Figure 6-14) so that 
the amplitudes are balanced (in relationship to each other) within +100 mV of 
logic ground. Figure 6-16a shows waveforms unbalanced and Figure 6-16b 
shows them balanced. 

22. This adjustment should be repeated whenever the drive exceeds +150 mV 
from logic ground. 

23. Verify the adjustment, seeking from cylinder 000 to 001, and from 400 to 401 
(000 to 001 and 200 to 201 for 100 TPI units). It may be necessary to adjust 
R74 to bring all three locations into adjustment. 

24. Verify the adjustment again seeking from cylinder 000 to 002 and 400 to 402 
(000 to 002 and 200 to 202 for 100 TPI units). It may be necessary to adjust 
R74 to bring both locations into adjustment (see Figure 6-16c). 

25. Perform alternate seek between cylinders 293 and 405 (146 and 202 for 100 
TPI units). 

26. Monitor waveform at TP3. The peak to peak amplitude of the last full sinewave 
before "On Cylinder" goes negative must be 5 +0.5 volts (see Figure 6-17). 
Figure 6-17 shows a forward seek. 

27. By resyncing oscilloscope obtain a reverse seek waveform (see Figure 6-17b). 
The peak to peak amplitude of the last full sinewave before "On Cylinder" 
goes negative must be 5 +0.5 volts. 

28. Perform EOT Check and Adjustment Procedure. 

29. Perform Head Alignment Check and Adjustment Procedure. 

30. Perform Index-to-Burst Check and Adjustment Procedure. 

6.7.5 FEOT CHECK AND ADJUSTMENT 

KOT adjustments must be made under dynamic conditions. Alternate 
seek to cylinder address 410 and 408 (205 and 204 on 100 TPI units) 
NOTE: and cycle restarts and required to perform this adjustment. 
Appropriate provisions must be made in the computer system for these 
conditions if the Field Test Exerciser is not utilized. 

1. Set main circuit breaker to off position. 

2. Connect Field Tester /Exerciser to unit. 

3. Install servo board on card extender. 

4. Set main circuit breaker to on position. 

9. Depress START/STOP switch to START (in) and wait for completion of first 

seek. 

6. Perform temperature stabilization procedure. 

7. Unplug A1P2 on actuator. 

8. On Servo Board, ground TP20 and TP21. 

9, Set Actuator at forward stop and reconnect AI1P2. 

10. Perform RTZ function on Field/Tester Exerciser. 

11. Insure that error halt switch is down on Field Tester/Exerciser. 

12. Monitor TP19 on Servo board with channel A of oscilloscope and syne negative 
on this signal. Monitor TP3 (Figure 6-14) on AGC Preamp board with channel 
B of oscilloscope. Place channel B in uncalibrated vertical position and adjust 
until waveform is five centimeters in amplitude. 
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SCOPE SETTINGS 
CHANNEL A 


(ON CYLINDER) 
HORIZ 0.2 MS/CM 
VERT 5V/CM 
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(TP3) 
VERT 100 MV/CM 


FIGURE 6-16A. ONE TRACK SEEK UNBALANCED 
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FIGURE 6-16B. ONE TRACK SEEK BALANCED 
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FIGURE 6-16C, TWO TRACK SEEK WITHIN TOLERANCE 
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13. Perform alternate seek in the access mode between cylinders 408 and 410 (204 - 
205 for 100 TPI). Alternate seek in the access mode is defined as movement 
of the heads back and forth between cylinders without performing a read opera- 
tion. 
NOTE: Horizontal sweep time of Figure 6-18a and 6-18b depends upon switch 
settings on the I/O board. 


14. Adjust oscilloscope until waveform looks similar to Figure 6-18a or 6-18b. 
Place crossover of signals A and B in middle of screen and place horizontal 
sweep time to 10X. Waveform should be similar to Figure 6-18c depending on 
Sweep time. 

15. If waveform is not within limits shown in Figure 6-18c, slightly loosen two 
socket head screws (Phillips on early units) on EOT Detector (Figure 6-3). 
Place screw driver in slot and adjust detector horizontally to limits shown in 
Figure 6-18c. 


NOTE: Limits are defined as signal A must go Positive within +1 vertical centi- 
; meter of Signal B ground along slope of signal B. 


16. Tighten screws and verify that adjustment has not changed. 
17. Unplug A1P2 on actuator. 

18. On Servo Board, remove grounds from TP20 and TP21. 

19. Set actuator at forward stop and reconnect Al1P2. 

20. Perform RTZ function on Field/Tester Exerciser. 

21. Perform Head Alignment Check and Adjustment. 


22. Perform Index to Burst Period Check and Adjustment procedure. & 
6.7.4 HEAD ALIGNMENT CHECK AND ADJUSTMENT 
NOTE: Refer to HPC package located in front of manual for option switch 


and terminator locations. 


1. Depress START/STOP switch to STOP and wait for spindle to stop rotating 
(START/STOP LAMP extinguished). 

2. Remove disk cartridge and install CE disk cartridge. Refer to disk cartridge 

removal and installation procedure in section 2. 

Open top cover (base cabinet only). 

Set main circuit breaker to off position. 

Remove electronics cover. 

Record setting of all switches on I/O board. 

Verify that resistor modules are installed on I/O board. If not, install termina- 

tor plug in I/O board connector J1 if required. 

8. Install OEM field tester. If no OEM field tester or system is available to per- 
form the required functions refer to HPC package to star select unit and ter- 
minator power. 
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re ee , Kl should not be removed until main circuit breaker is in off position. 
CAUTION - With K1 removed, emergency retract is disabled. Consequently, heads 
must be manually retracted if spindle slows down below tolerance limit. 


9. Open power supply cover and remove relay K1 to provide access to heads. 
10. Disconnect A1lP2 (Note Orientation). 

11. Set main circuit breaker to on position. 

12. Depress W/PROT CART and W/PROT FIXED switches to ON (in). 
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13. 
14, 
19. 
16. 
17. 
18. 
19, 
20. 
21. 


22, 
23. 


NOTE: 


24, 


26, 


a7. 


SCOPE SETTINGS: 
HORtZ 5MS’CM 


CHANNEL 


VERT "B" UNCAL 
BGND L ( 


VERT "A" 1V/CM & 


CHANNEL 
A GND 


FIGURE 6-18c, EOT WAVEFORMS 


Depress START/STOP switch to start (in) and allow spindle to attain operat- 
ing speed. | 

Reconnect AlP2, but reverse orientation as noted in Step 10, immediately upon 
completion of brush cycle. 

Perforn: temperature stabilization procedure. | 

Select upper head of disk cartridge and command unit to seek to cyl 146 

(73, for 100 TPI units). For units without OEM tester proceed to Step 1? 
For Sther units proceed to Step 19. 

If no OEM field tester or system is available to perform required functions. 
Refer to HPC package for proper switch settings. 

After switches have been set to select head and cylinder desired, momentarily 
toggle cylinder address strobe switch on then off. This must be performed 
quickly or a seek error might occur. 

Actuator should move to cylinder #146 (#73 for 100 TPI units). 

Place oscilloscope external syne on Sector (P1-B10 on I/O Board for multi- 
sector units, index (P1-A31 1/O Board) for single-sector units without field 
tester and index (on field tester) for single-sector units with field tester. 
Also monitor this signal and set up oscilloscope to indicate one complete revo- © 
lution. Horizontal setting will be 2 ms/cm uncalibrated (see Figure 6-19A). 

Monitor TP1 and TP2 on I/O board with channels A and B of the oscilloscope. 

Set Oscilloscope to add signals and invert one channel. 


This alignment procedure must be performed entirely with the oscillo- 
scope calibrated for a sweep of 10 divisions equals one spindle 
revolution. (See Step 21 of this procedure.) 


Ideal head alignment occurs when the length of a single "cat eye" pattern 
equals one half of a spindle revolution or 5.0 oscilloscope divisions when 
calibrated to Step 21. Pattern crossover points are not necessarily coin- 
cident with the sweep start (index) and the position of these points re- 
lative to the index has no effect on proper head alignment. Pattern 
amplitude relationships are of no importance and should not be 
considered when aligning the heads. 


Using the horizontal position control, move the display so that an accurate 
measurement between two consecutive crossover points can be obtained. 
(See Figure 6-19b.) The head is in alignment if this measurement does not 
exceed 5 +0.8 divisions. If this head meets the alignment requirements 
proceed to Step 28 and repeat this procedure. If not aligned to specification, 
continue. 

Loosen upper head clamp if adjustment is required. (See Figure 6-6). 
Using head alignment tool (CDC #75797900) adjust head to 5 +0.5 divisions. 
(See Figure 6-19b.) 

Tighten upper head clamp and torque to 6 +0.5 lbf-in. Verify head 
alignment meets 5 +0.5 divisions after tightening. 

Select lower head of disk cartridge. If no OEM field tester and no system 

is available to perform selection, refer to the HPC package for proper switch 
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setting. After head selection follow the procedure outlines in Step 24. 
29. Loosen lower head clamp if adjustment is required. 
& 30. Using head alignment tool (CDC #75797900) adjust head to 5 +0.5 divisions. 
(See Figure 6-19b.) 

31. Tighten lower head clamp and torque to 6 +0.5 lbf-in. Verify head 
alignment meets 5 +0.5 divisions after tightening. 

32. If new heads have been installed or actuator has been removed, procced to 
Step 16 of index-to-burst period check and adjustment. Otherwise continue 
procedure. 

33. Depress START/STOP switch to STOP (out) and wait for spindle to stop ro- 
tating (START/STOP lamp extinguished). 

34. Remove CE disk cartridge. 

35. Set main circuit breaker to off position. 

36. Disconnect A1P2, reverse plug, and reconnect. 

37. Install K1 and close power supply cover. 

38. Set all switches on I/O board back to original positions noted in Step 6. 

39. Disconnect oscilloscope. | 

40. Install electronics cover. 

41. Close top cover (base cabinet only). 


a7 iD HEAD SKEW AND INDEX-TO-BURST PERIOD CHECK AND ADJUSTMENT 


NOTE: Refer to HPC package located in front of manual for option switch and 
terminator locations. 


1. Depress START/STOP switch to STOP and wait for spindle to stop rotating 
(START/STOP lamp extinguished). 
2. Remove disk cartridge and install CE disk cartridge. Refer to disk cartridge 


removal and installation procedure in section 2. 
® 3. Set main circuit breaker to off position. 

4. Open top cover. 

9. Remove electronics cover. 

6. Record setting of all switches on I/O board. 

7. Verify that resistor modules are installed on I/O board. If not, install ter- 
minator plug in I/O board connector J1 if required. 

8. Install OFM field tester. If no OEM field tester or system is available to 


perform the required functions refer to HPC package to star select unit and 
terminator power. 


Oe eT _ Kl should not be removed until main circuit breaker is in off position. 
CAUTION : With K1 removed, emergency retract is disabled. Consequently, heads 
teen rer ' must be manually retracted if spindle slows down below tolerance limit. 


9. Open power supply cover and remove relay K1 to provide access to heads. 
10. Disconnect AlP2 (note orientation). 
11. Set main circuit breaker to on position. 
12. Depress W/PROT CART and W/PROT FIXED switches to on (in). 
13. Depress START/STOP switch to start (in) and allow spindle to attain operating 
speed. 
ld. Reconnect A1P2, but reverse orientation as noted in Step 10, immediately 
upon completion of brush cycle. 
1d. Perform temperature stabilization procedure. 
16. select upper head of disk cartridge and command unit to seek to cyl 10149 
(51)9 for 100 TPI units). For units without OEM tester proceed to Step 17. 
For other units proceed to Step 19. 
17. If no OFM field tester or system is available to perform required functions, 
& refer to HIPC package for proper switch settings. 
18. After switches have been set to select head and cylinder desired, momentarily 
toggle cylinder address strobe switches on then off. This must be performed 
quickly or a seek error might occur. 
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SETTING UF SCOPE 


SCOPE SETTINGS: 
HORIZ. @ms/cm (UNCALIBRATED) 
VERT. 2¥/cm 


CALIBRATION 
ALIGNMENT 
REVOLUTION 


(=== +! REVOLUTION = 25 ms (2400 r/min) 
LAX lo) = 40 ns (1500 r/min) 


FIGURE 6-19A, HEAD ALIGNMENT SCOPE SETTING 


SCOPE SETTINGS: 


HORIZ. CALIBRATE PER FIG, 6-19a 
VERT, 0.1 V/cm 

HY CORRECT HEAD ALIGNMENT 

EXISTS WHEN T, 7510.8 DIV. 
ADJUST TO 540.5 DIV. 

IF ALIGNMENT IS REQUIRED. 


THIS DISPLAY IS TYPICAL 
BUT ACTUAL PATTERN MAY 
APPEAR SHIFTED TO THE 
LEFT OR RIGHT. 


USE HORIZONTAL CONTROL 
TO POSITION DISPLAY FOR 
ACCURATE MEASUREMENT . 


}o—- --——— __ ] REVOLUTION © 25 ms (2400 r/min) 
(AA0070 + 40 ns (1500 r/min) 


FIGURE 6-J9B, HEAD ALIGNMENT WAVF: ORM 


19. Actuator should move to cylinder #10 (#5 for 100 TFI units). 

20. Place oscilloscope external syne and channel A on sector (P1-B10 on I/O Board) 
for multi-sector units, index (P1-A31 I/O board) for single-sector units with- 
out field tester and index (on field tester) for single-sector units with field 
tester (see Figure 20). 

21. Connect oscilloscope channel B to TPI on I/O Board. 

Head-skew check (Steps 22 through 24°) should only be performed if 
a head has been replaced. If the check. fails specification, keep re- 
placing that head until the check passes specification. All measure- 
ments are to be made on the peak of the leading pulse derived by the 

NOTE: CE pack regardless of polarity. Tom asure head skew with reliable 
accuracy, the index-to-data burst should +e observed on a delayed 

Sweep having a time base of 1 ps per diy’ .zon for straddle-erase heads 
and 5 ps per division for pre-eras:: heacs. An alternate procedure is 
to change the index-to-burst timin;. so the pulse can be centered on 
the scope screen having the above norizontal time base (Firure 6-20b). 

22. With the upper head of the disk cartridge selecte1, place the burst pulse in 
the center of the scope (Figure 6-20b). 

23. Next select the lower head of the disk cartridge. If no OEM field tester or 
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system is available to perform the selection, refe1 to the HPC package for the 
proper switch settings. 
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24. 


290. 


26. 
27. 


28. 
aos 


30. 


With the lower head of the disk cartridge selected, measure the difference 
between the burst point of the upper head to the burst point of the lower 
head. The head to head difference must be within the following limits: 


3 WS maximum for straddle-erase heads (2400 r/min) 
4 ys maximum for straddle-erase heads (1500 r/min) 
4 ys maximum for pre-erase heads (2400 r/min) 


Select the upper head of the disk cartridge. If no OEM field tester or system 
is available to perform the required functions, refer to the HPC package for 
the proper switch settings. 

Check and record the index-to-burst period as shown in Figure 6-20a. 

Select the lower head of the disk cartridge. If no OEM field tester or system 
is available to perform the selection, refer to the HPC package for the proper 
switch settings. 

Check and record the index-to-burst period as shown in Figure 6-20a. 
Determine which head has the lowest index-to-burst period and verify that 

it meets the following limits: 


100.0 +5 pis for pre-erase heads (2400 r/min) 
18.8 +3 ps for straddle-erase heads (2400 r/min) 
30.0 +5 us for straddle-erase heads (1500 r/min) 


If the check meets the above limits, go to Step 31, if not, continue procedure. 
If the head with the lowest index-to-burst period does not fall within the 
above limits, select that head and adjust the potentiometer on the sector board 
to the following: 


100.0 +1 ps for pre-erase heads (2400 r/min) 
18.8 +0.1 ps for straddle-erase heads (2400 r/min) 
30.0 +0.5 us for straddle-erase heads (1500 r/min) 


If the potentiometer is not present or if the adjustment range of the potentio- 
meter does not reach far enough, depress the START/STOP pushbutton to 
STOP and perform the cartridge index/sector transducer check and adjustment. 
Then repeat Steps 26 through 30. 

Depress START/STOP switch to STOP (out) and wait for spindle to stop ro- 
tating (START/STOP lamp extinguished). 

Remove CE disk cartridge. 

Set main circuit breaker to Off position. 

Disconnect AlP2, reverse plug, and reconnect. 

Install K1 and close power supply cover. 

Set all switches on I/O board back to original positions noted in step 6. 
Disconnect oscilloscope. 

Install electronics cover. 

Close top cover (base cabinet only). 


6 TRACK INDICATOR CHECK AND ADJUSTMENT 


Open top cover (base cabinet only). 

Remove electronics cover. 

Set main circuit breaker to on position. 

Install disk cartridge. 

Depress START/STOP switch to START (in) and wait for unit to complete 
FIRST SEEK. 
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100 £5 ps FOR PRE-ERASE HEADS (2400 r/min) 
18.75 #3 ys FOR STRADOLE-ERASE HEADS (2400 tal 
30.00 5 ys FOR STRADOLE-ERASE HEADS (1500 r/min 


SCOPE SETTINGS: 


HORIZ. 10 ys/cm 
VERT. 5 V/cm 


SCOPE SETTINGS: 


HORIZ. 10 ys/cm 
VERT. 0.5 V/cm 


Measurement to be made at the peak of the leading pulse regardless 
NOTE: of polarity. Some CE modes produce pulses inverted to pulse shown 
in Figure. 


FIGURE 6-20A,. INDEX-TO-BURST PERIOD WAVEFORMS 


FIGURE 6-20B,. INDEX-TO-BURST WAVEFORMS 


Check that zero marks on fixed and movable sections of track indicators 
(Figure 6-21) are lined up. 

If marks are not aligned, loosen fixed section of track indicator and position 
for alignment with movable section. 

Check that gap between the fixed and movable sections of track indicator is 
0.1 to 0.3 inches (2.54 to 7.62 mm). 

Install electronics cover. 
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FIXED SCALE 


LOCKING PIN 


THERMAL LINK 
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BRACKET 


TRACK INDICATOR 
MOVABLE SCALE 


FIGURE 6-21. TRACK INDICATOR 


6.7.7 CARTRIDGE-ON SWITCH CHECK AND ADJUSTMENT 


There are two cartridge-on switches, one on each Hold-Down arm. 


® NOTE: Perform cartridge-on switch removal and replacement procedure except 
for actual removal of switches. 


6.7.8 STATIC ELIMINATOR CHECK 


1. Depress START/STOP switch to STOP (out) and wait for spindle to stop ro- 

tating (START/STOP lamp extinguished). 

Remove disk cartridge. 

Open top cover (base cabinet only). 

Set main circuit breaker to off position. 

Using multimeter check for five ohms or less between module ground and side 

of rotating spindle cone while turning spindle by hand. 

6. If resistance is above five ohms clean static eliminator and perform Step 5 
again. 

7. If multimeter indicates no continuitv or high resistance after cleaning replace 
static eliminator by following Static Eliminator Removal and Replacement pro- 
cedure. 


6.7.9 DISK BRUSH SWITCH CHECK AND ADJUSTMENT 


Perform disk brush assembly removal and replacement procedure except for actual 
removal of brush assembly. 


6.7.10 CARTRIDGE INDEX/SECTOR TRANSDUCER CHECK AND ADJUSTMENT 


1, Depress START/STOP switch to STOP (out) and wait for spindle to stop ro- 
tating (START/STOP lamp extinguished). 

2. Open top cover (base cabinet only). 

3. Remove disk cartridge. 


Cn & G Do 
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Set main circuit breaker to OFF position. 

Install armature plate simulator onto spindle as shown in Figure 6-22. 
Using plastic shim stock, adjust clearance A to 0.030 +0.005 inch (0.76 
+0.13 mm) for 2400 r/min units and 0.018 +0.005, -0.000 inch (0.46 
*0.13, -0.00 mm) for 1500 r/min units. The adjustment is made by 
loosening the clamp screw and sliding the transducer in or out for 
proper clearance. Tighten the clamp screw. 

After the transducer is properly adjusted, perform the Index to Burst 
Period Check and Adjustment procedure. 


NOTE 


If the adjustment range of the potentiometer on the 
sector PWA does not reach far enough, loosen the two 
screws of the upper sensor holder and adjust holder 
position to where potentiometer range allows proper 
adjustment. Clearance "A" set in step 6 must be read- 
justed if upper sensor holder is moved. 


6./,11 FIXED DISK INDEX/SECTOR TRANSDUCER CHECK AND ADJUSTMENT 


Depress START /STOP switch to STOP (out) and wait for spindle to stop 
rotating (START/STOP lamp extinguish). 

Set main circuit breaker to OFF position. 

Using a 5/32 Allen driver, place tool into hole on front end panel and 
remove panel by loosening hardware (base cabinet only). 

Remove left side panel (when viewed from rear of unit, cabinet only). 
Remove module bottom cover. 

Using plastic shim stocx, check clearance A (Figure 6-23). Clearance 
should be between 0.010 + 0.003, -0.000 inch (0.25 + 0.076, -0.000 mm). 
If clearance is out of tolerance, loosen transducer clamp and slide trans- 
ducer in or out to adjust for proper clearance. 

Tighten transducer clamp. 

Install module bottom cover. 

Install side panel (base cabinet only). 

Install rear end panel (base cabinet only). 


oa A 
ARMATURE PLATE 
SIMULATOR 
INDEX/SECTOR 
TRANSDUCER 
NS 4 
—-, PG i 
c Aone) Cl 


FIGURE 6-22, INDEX/SECTOR TRANSDUCER ADJUSTMENT 
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FIGURE 6-23, FIXED DISK INDEX/SECTOR TRANSDUCER ADJUSTMENT 
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MAINTENANCE AIDS / 


7.1 GENERAL 


This section contains information useful for maintaining the 94271 Disk Drive. 


/.2 CIRCUIT BOARD DESCRIPTION 


All disk drive electronics is contained on printed circuit boards. Six of the boards 
(R/W/E, Data Recovery, Sector, Servo, Control & 1/O) measure 6 in. X 8 in. 

(152 X 203 mm) and are plugged into the card cage assembly mother board. The 
Inductosyn Pre-amp board measures 5 in. X 8 in. (127 X 203 mm) and is mounted 
on top of the magnet assembly. The Power board measures 4.75 in. X 7.50 in. 
(121 X 191 mm) and is part of the power supply assembly. Both integrated and 
discrete circuit are used on the boards. 


ee. CIRCUIT BOARD LOCATIONS 


The Printed Circuit Boards are located in the Card Cage as shown in Figure 7-1. 


FAULT BOARD (OPTION) 


CONTROL BOARD 
SECTOR BOARD 
SERVO BOARD 


DATA RECOVERY BOARD 
SHIELD 


R W E BOARD 


FIGURE 7-1. CIRCUIT BOARD LOCATION 


74 TROUBLESHOOTING DIAGRAMS 
The following diagrams are intended to guide service personnel to the probable 
cause Of malfunctions in the 9427H disk drive. 
The first series of diagrams illustrate the normal sequence of events when every- 
thing is functioning properly. However, at certain intervals during the normal 
sequential flow, service personnel are directed to specific flow chart locations if 
a malfunction does occur (refer to paragraph 7.5). 
In the flowcharts, imperative instructions (e.g. replace control board) 
NOTE: are intended only to suggest a possible cause of the malfunction and 
the recommended solution. 


hee, FLOW DIAGRAM REFERENCES 

Each diagram page is sequentially page numbered in the upper right-hand corner 
of the page. When the diagram flow is interrupted ( ), the page location, 
where the flow will be continued is referenced in the Lower right-hand corner of 
the page. 


Location 
EXAMPLE: 3 ——> 11 


This indicates that the flow will continue on another page or a Fault has occurred. 
and on page 11 the flow will start at 
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REPLACE 


LOGICAL NO} 1. CONTROL 8D 
ZERO 2. SWITCH BOARD 
3. 1/0 BOARD 


RETRY 


7-10 77614957 -C 


ADDRESS COMPARE ERROR 


VERIFY ALL 
SWITCH SETTINGS 
CONFORM TO 
DEVICE 
SPECIFICATION 


CHECK 

SECTOR ADDRESS 
cHECR a1TS Al, 2, 
FEOT » OY, 


ON ! O BOARD 


NO 


YES 


CHECK LOCATION 


OFFSET LEVEL 


USING CE 
PACK, CHECK YES 
1, HEAD 

ALIGNMENT 


OTHER UNIT 


2150 MV 


2. INDEX TO 
SURST 
TIAING 


22 10 


23 ——~ 14 


CHECK RETRY 
INDEX PULSE 

AJ! ON 

1 O BOARD 


EXTRA OR 
MISSING 
PULSES 


ADDRESS COMPARE ERROR 
(Continued) 


CHECK 
SECTOR PULSE 
B10 ON 

1 O BOARD 


CHECK 
SECTOR 


1, POWER OFF 


2, MOUNT SECTOR 
ae BOARD ON 
BOARD EXTENDER 


3. POWER ON 
XTRA OR 


MISSING we, BOARD 
PULSES EXTENDER 
AVAILABLE 
CHECK INPUT 
pe a PULSE FROM 
\ AAI 3c! NO SENSOR 


REMOVE LEFT 
SIDE PANEL 
TO MAKt 


CONNECTOR 
PINS YES 


ACCESSIBLE 


1F PRESENT REPLACE 

REMOVE AND 

TES’ SENSOR 1, SECTOR BOARD 
FILTER 2. 1 © BOARD 


CHECK, AND 
1F RE<SUIRED 
ADJUST OR 

ALIGN SECTOR 
SENSOR 


REPLACE 
FILTER 


REPLACE 
SECTOR 
SENSOR 


RETRY 
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RETRACT OPERATION 


IF OURING FAULT ERROR 
NORMAL 
OPERATION 
1, SPINOLE SPEED 
IS NOT DETECTED 
2. LOW VOLTAGE 
1S DETECTED ON 
SERVO OR 
PREAMP BOARD 
. PACK LOCK 
SWITCH IS 
OPENED 
. REOT IS NOT 
DETECTED WHEN 
RTZS 1S 
PERFORMED 
. SIN/COS 
SIGNAL 1S NOT 
PRESENT 
. START (STOP) 
SWITCH $5 
PRESSED 


INITIATE 
EMERGENCY 


RETRACT 


FAULT 

WHEN 
BREAKER 
ON 


DOES 
CARRIAGE 
RETRACT 


YES NORMAL 


OrERATION 


FAULT 
WHEN PUSH 
START 
CHECK A3P3 
(RETRACT SWITCH) 
ON PREAMP BOARD 
CHECK RETRACT 
SWITCH 

REPLACE CONTROL 
BOARD 


CHECK RETRACT 


CIRCUIT ON 
POWER BOARD FIRM 
REPLACE TURN OFF AVAILABLE 


POWER BOARD MAIN BREAKER 
TURN ON 
£34V BREAKER 


TURN ON 


BOARD 
EXTENDER 


— tee ee 


\ 
( _AAL29b J 


1-12 


‘ ECK KI 
RELAY ON 
POWER BOARD 
REPLACE 
POWER BOARD 


CHECK R-W HEAD 
AND DISK SURFACES 
\F HEAD CRASHED 

REPLACE DAMAGED 
PARTS 


MAIN BREAKER 


INSTALL FIRM AVAILABL 
REPLACE 

INDICATED 
DEFECTIVE 


BOARD 


LOCATION 


3) 


13 ——__e 12 
32 ———= 12 
34 ——e 13 
goin ae 8 


77614957 -C 
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FAULT 
CARRIAGE NO CLEARED BY 
RETRACTEQ SWITCH OR 


RTZS 


POSSIBLE CAUSES 

INCLUDE 

1. LOW VOLTAGE 
ON PREAMP AND. 


POSSIBLE CAUSES 

INCLUDE 

1. FIXED DISK 
SELECTED BUT 


OR SERVO NO FIXED DISK 
BOARDS. OPTION. 

2. PACK LOCK 2. LOW VOLTAGE 
SWITCH OPEN. ON R-WYE, 

3. SPINDLE NOT SECTOR, OR 


UP TO SPEED, DATA RECOVERY 


BOARDS. 


FAULT ERROR 
(Continued) 


YES 


REPLACE 
1. RETRACT SWITCH 
. CONTROL 
BOARD 


. BRAKE BOARD 
. MOTOR BRAKE 
ASSEMBLY 
5. SECTOR BOARD 


SPINDLE STARTS 
BUT ROTATION 


SOON STOPS 


RETRY 


CARD 
EXTENDER 
AV AILABL 


NO 


YES 


. TURN MAIN 
BREAKER OFF 

. MOUNT SECTOR 
BOARD IN CARD 
EXTENDER 

. TURN MAIN 
BREAKER ON 

. CHECK 


"SPEED STATUS" 
810 ON SECTOR 
BOARD 


FAULT ERROR 
(Continued) 


PROBLEM IN READ/WRITE FUNCTIGN MAY 

INCLUDE 

1. LOW VOLTAGE CAUSES LOSS OF CONTROL 
OF WRITE AND/OR ERASE CURRENT. 

2. MORE THAN ONE HEAD SELECTED. 

3. WRITE AND/OR ERASE GATE WHILE NOT 
ON CYLINDER, 

4, READ AND WRITE GATES TRUE 
SIMULTANEOUSLY, 

5. READ AND ERASE GATES TRUE 
SIMULTANEOUSLY. 

6. ERASE AND NO WRITE DRIVER ON. 

. WRITE AND NO ERASE DRIVER ON, 


REPAIR OR 
REPLACE 


DEFECTIVE 
COMPONENT 


RETRY 


REPLACE 
CONTROL 
BOARD 


YES 


CHECK A23 
(FIXED DISK) 
SIGNAL ON 
SECTOR BOARD 


REPLACE 
FIXED 

SECTOR 
SFNSOR 


CHECK A22 
(CARTRIDGE) 
SIGNAL ON 
SECTOR BOARD 


REPLACE 
CARTRIDGE 
SECTOR 
SENSOR 


REPLACE 
SECTOR 
BOARD 


RETRY 


33 


LOCATION 


7-13 


13 


FAULT ERROR 
(Continued) 


MOUNT CONTROL 
BOARD ON 

CARD EXTENDER 
CHECK INPUT 


GATES PINS 
9, 10, 11, AND 12 
OF U35 ON 
CONTROL BOARD 


NO NO NO 


YES 


VOLTAGE FAULT HEAD SELECT 


RETRACT FAULT CURRENT FAULT 


ONR WE, FAULT (NO SERVO BOARD R, W/E FAULT 
SECTOR,CONIROL.OR FIXED DISK PREAMP BOARD OR 

DATA RECOVERY OPTION ONLY) SPINDLé SPEED ON CYLINDER 
BOARD PACK LOCK FAULT 


SWITCH 


CHECK VOLTAGE CHECK 


CHECK VOLTAGE CHECK INPUT 


SUPPLY CKT ON Hl SIGNAL ON SUPPLY CKT 1, 2, 8 OF U34 

1. 8. WE BOARD 1. |. O BOARD ON SERVO ON CONTROL 

2. SECTOR BOARD 2. 10 BUS AND PREAMP BOARD 

3. DATA RECOVERY BOARDS. CHECK 

BOARD CHECK SPINDLE 1. SERVO OFFSET 

4, CONTROL BOARD SPEED ANO 2. R/AW/E BOARD 
PACK LOCK 3. 1/0 BOARD 
SWITCH 4, |/O BUS 

5. CONTROL BOARD 


RETRY 


’ ‘\ 
\_AAI4]}¢/ 


FAULT ERROR 
(Continued) 


FAULT ERROR 
(Continued) 


REPLACE 


SECTOR 
BOARD 


CHECK DC 
VOLTAGES ON 
POWER BOARD 


£35 VOC 
£22 VOC 
£1) VOC 
+5 VOC 

-7.5 VDC 


VERIFY 
}. UNIT SELECT 
2. HEAD SELECT 


7-14 


CHECK INDEX 

OR SECTOR PULSE POWER. 
AT A3l OR B10 BOA RD 
ON 1'O BOARD 


REPLACE 
CARTRIDGE 
SECTOR 
SENSOR 


CHECK FIXED 
DISK 

SECTOR 
PULSE 


REPLACE 
FIXED DISK 
SECTOR 
SENSOR 


REPLACE 
MAOTOR 
ASSEMBLY 


C AAT dla \ RETRY 


— eee ee 


CHECK VOLTAGE 
SUPPLY CIRCUIT 

ON PREAMP 
BOARD 


REPLACE 
PREAMP 
BOARD 


REPLACE 

1. CONTROL BOARD 

2. SECTOR BOARD 

3. SERVO BOARD 

4, DATA RECOVERY 
BOART) 

5. R WE BOARD 
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SEEK ERROR 


MECHANIC ALO 
ERROR 
LOCATION 
ee 
YES 

VERIFY SWITCH 10 10 

SETTINGS ON 

1/O AND SERVO INDICATED S>ES 

BOARDS CONFORM 13 See. 19 

TO DEVICE 

SPECIFICATION NO i. Eee 14 


CARD 24 ———= 14 
EX TENDER 


AVL. 


CHASE 
SERVO ENABLE 
SIGNAL 


FIRST 
SEEK 
PRORBLEM 


20) mage: 15 


Gs 
30 ___» 18 


OE co teupe 19 


NO 


MOVES IN a. SSNG 
REVERSE XE BOARD 
OK 
YES 

MOVES IN 

REVERSE BUT PREAMP. SERVO 
NO REOT BOARD BOARD 
DETECTED 


CARR, 
— mOovés ,YES 
( AAI3la ) FREELY 


NO IS 
RETRACTED 


CANNOT 
DETECT 

FEOT 

REOT 


CARRIAGE REOT 
DETECTED 


RTZS 
PROBLEM 


TROBE 
814 ON I/O 
OK 


VERIFY SWITCH 
CONFIGURATION 
CONFORMS TO 


REPLACE 


DEVICE SPEC, a sti 
LOCATION 
SEEK 
Sot 
26 ——= 15 
REPLACE 27 16 
SERVO 
BOARD 28 ———» 16 


— 
(_ AAT IIb 
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NO 


1-16 


DOES 
SPINOLE 
TURN 


YES 


REMOVE AIP2 
CONNECOTR 


ON A3P} OF 
PREAMP OBZERVE 
PIN | REOT 

PIN 2 FEOT 


MOVE CARRIAGE 
MANUALLY TO 
FORWARD AND 
REVERSE LIMITS 


CONFIRM THAT 
LEVEL CHANGES 
FROM LOW TO 
HIGH WHEN 
EOT 1S DETECTED 


SEEK ERROR 
EOT CHECK 


CHECK JI-3 
(A3P1-3) + 5V 
ON PREAMP 


CHECK ADJUST- 
MENT OF EOT 
SENSOR BRACKET 


REPLACE EOT 
SENSOR 


ADJUST FEOT 
ACCORDING TO 
MAINTENANCE 
ROUTINES 


RETRY 


27 


LOCATION 


1 


26 SEEK ERROR 
SIN GAIN CHECK 


DOES 
NO SPINDLE 
TURN 


| ves 


REMOVE AtP2 
CONNECTOR 
CHECK 
OSCILLATOR 
OUTPUT ON 
PREAMP 


NO 


OBSERVE SIN 


OUTPUT ON 

PREAMP 

MANUALLY MOVE REMOVE J6 
CARRIAGE CONNECTOR 


FORWARD AND 
REVERSE 


ON PREAMP 


LEVEL 
BETWEEN 
4 AND 6 
VOLT 


YES YES 


ADJUST 
INDUCTOSYN 
GAP 


REPLACE 
INDUCTOSYN 
SCALE 


REPLACE 
PREAMP 
BOARD 


16 
18 
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SEEK ERROR 
VELOCITY CHECK 


SEEK ERROR 
COS GAIN CHECK 


YES 


REMOVE AIP2 
CONNECTOR 
CHECK 

OSCILLATOR 
OUTPUT ON 


FORWARD AND 
REVERSE 


NO 


OBSERVEDN. oES 
LEVEL 
HANGE 


OBSERVE COS 
OUTPUT ON 
PREAMP 
MANUALLY MOVE 
CARRIAGE 
FORWARD 

AND 
REVERSE 


REMOVE Jé 
CONNECTOR 
FROM PREAMP 


TACHOMETER 
ROD 


yes SOARD DAS. 
ADJUST REPLACE REPLACE OK 
INDUCTOSYN PREAMP INDUCTOSYN 
GAP BOARD SCALE REPLACE REPLACE 
PREAMP SERVO 
BOARD BOARD 
3 
pee EEES.' 
\ LAALI2c 4 phe as 
(_AAI330 ) 
LOCATION LOCATION 
eee i 1 ——» 7 
28 ———= 16 50) aoe, 4G 
29 ——~ 17 31 —— 19 


77614957-C T-17 
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ADJUST R73 
TO SET "0" 


LEVEL ON 
TRACK 000 


YES 


OBSERVE OFFSET 
LEVEL ON 
PREAMP TP3 
MAKE SURE LEVEL 
2 260 MV 


CONNECT AlP2 
CONNECTOR 
REPEATEDLY 


COMMAND RIZS 
FROM TESTER 
OR CONTROLLER 


CARRIAGE 
LOCKS ON 


DISCONNECT AlP2 
CONNECTOR 
MANUALLY MOVE 
CARRIAGE AND 
OBSERVE ANY 
MECHANICAL 
BINDING 


CARRIAGE 


Ray? 


O 


REPLACE 

1. VELOCITY 
XDUCER 

2. TACH ROD 


ALIGN OR 
REPLACE 
ACTUATOR 


YES 


CHECK 
CYLINDER 
ADDRESS 


STROBE B14 ON 


| O BOARD 


SERVO 
BOARD 
OK 


REPLACE 


SERVO 
BOARD 


SEE. ERROR 


LOCATION 
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SEE ERROR (CONTINUED) 


BE SURE SPINDLE 
IS TURNING 


REMOVE AIP2 CONN 


OBSERVE R16 OBSERVE TP3 
SINE LEVEL ON PREAMP 
ON PREAMP 


MANUALLY MOVE MANUALLY MOVE CONNECT 


CARRIAGE CARRIAGE JUMPER FROM 
FORWARD AND FORWARD AND TPL TO TP9 
REVERSE REVERSE ON PREAMP 


OBSERVE SIGNAL 
CA3190 OUT 
C24 ON PREAMP 


ADJUST 
INDUCTOSYN 


GAP 


CONNECT 
AIP2 
CONNECTOR 


ADJUST 
INOUCTOSYN 
GAP 


RETRY 


7-19 


t- 20 


CHECK SINE 
GAIN PERFORM 
REPEAT SEEKS 
0-2, 200-202, 
400 - 402 


VERIFY GAIN 
OF 4.5 ~ 5.5 
ON R16 OF 

PREAMP 


VERIFY GAIN 
OF ~~ 5.0 
ON TP3 OF 
PREAMP 


NO 


YES 


OBSERVE ON 
CYLINDER SIGNAL 
B09 ON 

1/0 BOARD 


PERFORM 
293 - 405 
REPEAT SEEK 


VERIFY PERIOD 
OF 35 + 1.5 MS 


SEEK ERROR (CONTINUED) 


AGC 
PREAMP 
INSTLD 


OBSERVE TP3 
CONNECT SYNC 
TO B09 ON 
1-O BOARD 


PERFORM 
REPEAT SEEK 
200 - 20) 


VERIFY 
OFFSET 
LEVEL 


PERFORM 
REPEAT SEEK 


0-2, 200 - 202 
400 - 402 


VERIFY OFFSET 
LEVEL WITHIN 
150 MV 


VERIFY HEAD 
ALIGNMENT 


RETRY 


NO 


OBSERVE R16 


CONNECT SYNC 


TO B09 ON 
| O BOARD 


LOCATION 


30 


18 
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PARTS MANUAL 8 


8,1 INTRODUCTION 


This section contains an illustrated parts breakdown that details the different 
variations of the Model 9427H Disk Storage Drive. In general, parts are in dis- 
assembly of parts in the field. 


8.2 GENERAL INSTRUCTIONS 
8,2,1 ILLUSTRATIONS 


Item numbers within a circle Q) indicate an assembly (group of parts). Item 
numbers without a circle, 1, indicate a single part; a group of parts that are 
pinned or press fitted together; or a group of parts which is normally replaced 
as an assembly. | 


8:2,2 PARTS LISTS 


In addition to the accompanying parts list on each illustration, two additional 
Parts Lists are available; the Top-Down Assembly/Component Parts List and 
the Cross Reference Index. Instruction for the use of all parts lists in 
paragraph 8.3. 


8.2.3 ASSEMBLY LOCATOR 


Figure 8-1 depicts and identifies the major assemblies within the device and 
references, by sheet number, where each assembly is broken down. 


8.2.4 TOP MECHANICAL ASSEMBLY 


The content of all 9427H variations are depicted and listed in Figure 8-2. To 
determine the Top Mechanical Assembly (TMA) and applicable parts and assemblies, 
refer to the Hardware Product Configurator document package (Parts Data 
Configurator) located in front of the manual. Instructions for its use are included. 
The TMA number referenced in the Parts Data configuration table represents 

the last three digits in TMA number 75741???, 


NOTE 


It may be desirable to insert the Parts 
Data Configurator in front of this section. 


8,2,5 MODULE ASSEMBLY 


The Content of each Module Assembly configuration is depicted and listed in 
Figure 8-3. Refer to the Parts Data Configurator for Module Assembly part 
number and applicable parts. 


8,2,6 NOTES 
Special instructions clarifying parts breakdown, replacement, references, unique 


parts usage, etc, are included on each sheet, as required, throughout this 
section. 


77653386-E 8-1 


t 


8,2,7 PART REPLACEMENT 


When ordering replacement parts for the 9427H, the inclusion of the following 
information for each part ordered will ensure positive identification: 


Part Identification # 
Part Description 


1. Device Serial Number 

2. TMA# (75741???) 

3. Parts Data # and Rev. Status (77653386-?) 
* 4. Figure # 

5. Item # 

6. 

le 


8.3 PARTS LIST INSTRUCTIONS 
8.3.1 ILLUSTRATION PARTS LIST 


The parts list for each illustration is an extract from the Master Top-Down 
Assembly/Component Parts List, and contains only the parts depicted. 


8.5.2 TOP-DOWN ASSEMBLY/COMPONENT PARTS LIST 


Starts at TMA level and lists all parts in Item Number sequence. 


Correlates Item numbers with part Identification numbers and the Description 
of each. 


Identifies where each part is used (where used column) within the device 
by listing the item number(s) of the next higher assembly. 


NOTE 


Where used data for Figures 8-2 and 8-3 
are labeled TMA and MOD respectively. 
Refer to Parts Data Configuration for 
correct application of parts (ref paragraphs 
8.2.4 and 8.2.5). 


Defines the location of each part by listing the sheet number(s) where 
depicted. 


NOTE 


The same part may be used in any number 
of assemblies or sheet locations. 


*Before ordering replacement parts refer to paragraph 8. 4. 
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8,3,3 CROSS REFERENCE INDEX 
e Lists all parts in numeric sequence (by Identification Number). 


e In conjunction with the referenced sheet number (third column) and illustrations 
defines the physical location of each item identified. 


8.5.4 SHEET NUMBER REFERENCES 


Sheet number reference on Parts Lists and Illustrations refers to sheet locations 
in’ this section. Example: Sheet reference 3 represents sheet 8-3, sheet 4 repre- 
sents sheet 8-4, etc. 


8.4 SPARE PARTS (SP) 


This Illustrated Parts Breakdown in complete to the extent that all parts and 
assemblies are depicted and identified. Replacement part availability depends 
on the materials and provisioning operation of the supplier. 


To assist the service representative in selecting replacement parts with minimum 

requisitipning lead times, engineering recommended spare parts which reflect 

the intended service level of the device are identified with the letters SP adjacent 

to the item number on the face of each illustration. Replaceable non-spared items 
®@ will require longer requisitioning lead times. 
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RACK MOUNT 
SH-25,26.27 


CARTRIDGE RECEIVER 


3h SH-31 
. MN HEAD OPTION 
SD SH-15,16 


PACKLOCK ASSEMBLY 


SH-18 
Ei Z CARD CAGE 


c ‘< i Cs (\ fe A sH14 | 
S 7 BS ReN 


ACTUATOR ASSEMBLY] 


WEN AK NENG 
SH-11,12 Sy Sy 
“3 7S 


<. 
BRUSH DRIVE a 


b) AL 
On 
iA, M8 "1/O OPTION, 


COLOR OPTION, RACK MOUNT 


SH-30 


COLOR OPTION, CABINET 


SH -21,22,23,24 


ASSEMBLY ee 
SH18 [aren 
POWER SUPPLY *>.>s. RACK MOUNT 
SH-9.10 Sec SH-6 
BLOWER ASSEMBLY ~y 
SH-13 
MAGNET 
ASSEMBLY 
BASE DECK ee BASE FRAME 
(bottom) SH-19.20 
SH-13 
Hz RPM DRIVE OPTION 
SPINDLE DRIVE ASSEMBLY SH.78 
SH-7.8 
FIGURE 8-1. ASSEMBLY LOCATORS 
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% FOR ALL PWA'S SEF DIAGRAM SECTION OF 
MANUAL FOR CORRECT CIRCUIT BOARD 
IDENTIFICATION AND BREAKDOWN, 


MH SEE SHEET 34 FOR SPARE PAP'S PROVI IONING. 


NOTE: KEFER TO PARTS DATA CONFIGUATOR 
(SHEET 4&1), LOCATED IN HPC DOCUMENT 
PACKAGE FOR TMA NUMBER AND APPLICABLE 
PARTS, 


# sP 


NAMECLATE 


19OrHRu 191 
26] rHRU 266 
278 


LABEL (INFO) 


282 


SCE SHEET 30 
COLOR OPTION RACK MOUNT 
183 rHeU 189 
234 THRU248 
283 THRU 29) 


SEE SHEET 31 


TERMINATOR 
SEE SHEETS 21, 22, 23 249 
COLOR OPTION CABINET 
SEE SHEET 24 J @3THRU A iam ar | ——~25 tH 25.4 
162 2O4STHRU 226 ore “7 
SPECIAL 292THRU300 . Se 
COLOR l “<< Ns 
OPTION ~> 2 
~aN 
SEE SHEETS 25, 26, 27 SN 
RACK MOUNT ASSEMBLY 
192 tHRu 19S SEE SHEET 31 
227 tHru 230 110 OPTION CABINET 


\ 23) THRU 233 267 tHRu 269 


SEE SHEET 33 
POWER ASSEMBLY (AC) 


274 


LABEL (UL) 
273 


Se POWER CORD 
255 tHK.1 260 


27 0tHRU 27 2 


SEE SHEET 32 
POWER ASSEMBLY (INPUT) 


275 


SEE SHEET 19 
BASE FRAME ASSEMBLY 


IP ny 203 


SEE SHEET 20 
BASE FRAME (SPECIAL) 


| 
| 
] 
! 198 
| 
l s . 
POWER INPUT CABLE ~\ SS | 7 7 CONNECTOR (ELCO) 
28) Beet 8 280 
ITEM IDENT NO DESCRIPTION WHERE USED 
0150 75306101. TETHER LINE ~~~STMASS 
FIGURE 8-2. TOP MECHANICAL ASSEMBLY | ; 
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ITEM IDENT WO DESCRIPTION WHERE USED 


rwree wre nen awrnroenwne at enreewenreuneawe Be aonewoatreananeaneene 


6-301 63429802 HAWK COMMON PARTS MOD 
£3907 75740123 HEAD OPTION MOD go RS 4 
*308 75740119 HEAL OPTION MOD hare ‘> 
(309 75740115 HEALD OPTION MOD a oy 
©3920 75740113 HEAL OPTION MOD ae a2 
1321 759740121 HEAD OPTION MOD a “A 
312 75740124 HEAL OPTION MOD ee 
(312 75740117 HEAD GPTION MOD ae 
(314 75740116 HEAD OPTION MOD ae 
DI1S 75740114 HEAD OPTION MUD oe a 
eo 
oe. we eA 
7 se 0 
we 
40 kReF) ee 0 ° 
o~ a 3 9 
7 355 
y, ~ 0 OR 
y ~~ 360: 
a sel A eee eo r—Xo~m a > 
o us -_ ~ ™~ 
2 7s 
5% . ~ S 
: 332 
I ® 334 


THRU 
HEOR AL! PWA'S SEE DIAGRAM 343 
SECTION OF MANUAL FOR 

CORRECT CIRCUIT BOARD IDENTI- 


FICATION AND BREAKOOWN 
NOTE: REFEF TO PARTS DATA CONFIGURATOR (SHEET 8A-2), 


LOCATED IN) HPC DOCUMENT PACKAGE FOR MOD NUMBER 
AND APPLIC ABLE PARTS, 


Ste SHEET 1) THRU 13 


ITEM IDENT NO DESCRIPTION WHERE USED 

0319 77634644 COVER ELECT ASM MOD 

G32 75740606 HZ RPM DK OPT MOD SEE SHEET 18 

(421 75740601 H2 KPM LR OPT MOD 

(322 35740602 H2 RPM CR OPT MOC 

0323 75740005 HZ RPM DR OPT Mor 

0427 77655001 PWR SUPPLY ASM MOD 353 

6326 77655004 PWR SUPPLY ASM MUD OR 

“$29 77695602 bWR SUPPLY ASM MUL 354 

O33? 757952714 1l-G UPTIUN RACK MT MOD 

0354 75799216 1-G OPTION RACK MT MOD 

W355 75795215 1-0 OPTICN RACK MT MOD 

6446 75755217 L-G GPTICN RACK MT MOL SEE SHEET 7 
6337 75795219 [-(. GOPTLON RACK MT MOL 

O45ts 757952148 L-U UPTION BACK MT MOD Sp 
0339 75795221 1-O OPTION RACK MT MOD 

"440 75795223 L-G OPTION RACK MT NOD 

(341 75795213 1-C UPTION RACK MT MOD SEE SHEET 8 
(342 75795222 I-( OPTION RACK MT NOL 

G34d3 75795224 T-C OCPTION RACK MT MOD SEE SHEETS 9 AND 10 

C3ad 8949444004 SPINDLE UR MOD 

C345 654444065 SPINLLE ORIVE ASM MOD 

L446 834974909 BRAKE & SPINLLE DR MUD : 

O347 03474908 BRAKE & SPINDLE DR HOD 

(348 75729017 CABLE JUMPER ‘OD 

U349 94230907 LABEL CAUTICN MOD 

0350 63451700 GROUND STRAP MOD 

035) 7765653) GASKET LCWER HOD 

0352 75864876 GkKOUNL STRAP MOD 

0353 83437400 FILTER-AIR MOD 

6354 63437401 FILTER-AIR MOD 

6.355 75496480 COVER ELECTRONICS MOL ae 

0356 83410562 GASKET STRIP MOD THRU 

0358 6346600) BKUSH LRIVE ASM MOC 

0359 75646347 ILENT PLATE NOD 

0360 77834644 COVER ELECTRONICS MOD 

6445 10125804 WASHERS SPR LOCK 332 334-343 

0464 160127122 SCREW PAN HO MACH 332 334-343 FOR DETAIL 
1962 75287200 STRIP-RUT 332 334-343 SEE SHEETS 7 & 8 


FIGURE 8-3. MODULE ASSEMBLY 
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FROM SHEET 6 


LESCRIPTION 


WHERE USED 


790 
97351 
Oss 
u?34 
Q735 
G736 
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T57IOGO] 
7574060) 
15740605 
B44d44d4q05 
YA PPTL 
PoVP7112 
poke7idg 
11256065 
1D e)25H64 
1oY25105 
1O1L3645) 
75722910 
77599708 
7761 3625 
75691472 
83456001 
94255195 


Ha kPM DR OPT 

He RPM DR OPT 

HY RPM CR OPT 

He OPM DR OPT 
SPINDLE CRIVE ASM 
Tt wkAP 

SORPW PAL BDL MACH 
SCREW PAN HD MACH 
WASHERS PLAIN 
WASHERS SPR LOCK 

UT HEX MACH 

ASH EXT TOCTH LO 
PELT-CRINE NECPRENE 
PULLEY-LRIVE MOTOR 
COLLAK-MOTOR PULLEY 
tLATE-LYNAMIC MUTOR 
TRIVE MTR HARNESS AS 
CAPACTTCOR-NOUTOR AC 2 


FIGURE 8-4, 


323 
320-323 
345 
345 
345 


SELECT 


SELECT 


FROM SHEET 6 


WHERE USEL 


~wwscewe eer nem wren wwe mn we nw wwe nwwrernrenew were een e sn mew eee wun ow 


$4260500 
94260503 
10125747 
10125725 
6345740) 
77012677 
6345700) 
00845503 
92602002 
94309802 
93154946 
75722930 
77599706 
75722940 
77599705 
75722920 
77599707 


731 
790 
792 
794 
DESCRIPTION 
ACCESSUKIES-CAPACI TUR 


ACCESSORTES-CAPACTTOR 
SCh FLAT HE 

SCR ELAT HOE 

DC SPIBDLE HARN ASM 
oh SOLIP STATE 

AC SPINDLE HARN ASM 
GROMMET-CATERPILLAR 
CLAMP, CABLE-NYLON 
POD, TEEMINAL INSULAT 
TUBING, SHRINKING 
BELT-LRIVE GEOPRENE 
PULLPY-ERIVE MOTOR 
BELT-CRIVE NEOPRENE 
PULLEY-DRIVEL MGOTOK 
BELT-CRIVE NLOPRENE 
PULLEY-DRIVE MOTOR 


SPINDLE DRIVE ASSEMBLY 


8-7 


%EOR ALL PWA'S SEE DIAGRAM 
SECTION OF MANUAL FOR 
CORRECT CIRCUIT BOARD IDENTI- 
FICATION AND BREAKDOWN 


0320 
O321 
9322 
0323 
O346 
O41) 
O41? 
0426 
C431 
0441 
0445 
0446 
0449 
0479 
Go510 
(708 
730 
N73) 
19733 
0734 
0736 
Q737 
07365 
0739 
740 
0744 
0746 
0751 


IDENT NO 


757406006 
75740601 
75740602 
75740005 
83474909 
949277400 
bol27112 
758B5Cb9 
LOV27113 
10125605 
10125804 
101256803 
10125105 
1012580} 
10126401 
24534709 
75722910 
77599708 
7761 3625 
754691472 
94255195 
94260506 
9426050) 
10125747 
10125725 
77612677 
00845503 
949309802 
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FROM SHEET 6 


DESCRIPTION 


HZ RPM LR OP1 

HZ RPM LR OPT 

H2 RPM LR OPT 

He KPM FR OPT 

BRAKE & SPINDLE OR 
TIE WRAP 

SCREW PAR HIE MACH 
FUSE 

SCREW PAN HE MACH 
WASHERS PLALI. 
WASHERS SPR LOCKE 
WASHERS SPR LOCK 

NUT HEX MACH 

WASHERS SPR LOCK 
WASH EXT TOOT'! LO 
SLEEVING 

BELT-DRIVE NEOPRENE 
PULLEY-DRIVE MOTOR 
COLLAR-MOTOF PULLEY 
PLATE-LYNAMIC MOTOR 
CAPACITOR-MOTOR AC 2 
ACCESSORIES-CAPACLITOR 
ACCESSORIES-CAPACITOR 
SCR FLAT HD 

SCR FLAT HD 

SW SOLID STATE 
GRKOMMET-CATERPILLAR 
POD, TERMINAL INSULAT 


WHERE USED 


orernr rr err ent wr rw mm Oe Rm we wm wm em mm ee wm wm wm mw we Hwee ewe ew wee eR ee ewe 


MOL 
Mol 
$46 
$4b 
34b 
$46 
146 
346 
346 
346 
346 
346 
346 
324 
323 
320-323 
346 
346 
346 
346 
346 
346 
346 
346 
346 


FIGURE 8-5. 


22940902 
8468690 3 
83467401 
23474702 
83474800 
7761 2660 
22990903 
95582007 
19127106 
95655503 
9260200 3 
63467502 
3346770) 
94853604 
92512142 
75722930 
77599706 
75722940 
77599705 
75722920 
77599707 


RLLAY SOCKLT 
TERMINAL STRIP 
BRAKE MUTUR ASM 
BAR-LOCKING 
BLOCK=-SPACER 

RELAY 
SPRING-RETAINERK SUCK 
RECT BRIDGE 

SCREW PAN HO MACH 
SCREW 

CLAMP, CABLE-NYLON 
A.C. BRAKE HARNESS 
D.C. BRAKE EARNESS 
DIODE STLICON 
RESISTOR 

HELT-DRIVE NEOPRENE 
PULLUEY-DRIVE MCTORK 
BELT-DRIVE NEOPRENE 
PULLLEY-DRIVE MOTOR 
BELT-CRIVE NLOPRENF 
PULLEY-LRIVE MOTCR 


SELECT 


73) 
790 
792 
794 


WHERE USED 


eet tT wT TO wm mM mB em Mme mw eH ee eee wwe ee ee Hee eee we 


BRAKE AND SPINDLE DRIVE ASSEMBLY 
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FROM SHEET 6 


SEE SHEET 12 


OR 


ITEM 'LENT NO 


DESCRIPTION 


WHERE 


USED 


YD) PIGHS10} 


ote P7OSG0CE 


O29 FTEHSGOD 


gd 7 Lobel 1? 
dg} bollSt! 5 
Sabb be 2 5tes 
bast by boots 
ab thy LO) 2 SHOS 
a) rae ee ee a 2 
‘deo LOL LG 403 


Or adh aL 
SD Ped tae 


beg bt sabes tag 
59G TORSO 


‘OI9 Tepeeioas 


165) 94GE2902 


Tt: VPbU 2D 


176 bIdhal yo 


TT USBHATOD 
TY 4 475105 


» THE bebe dad 
i Tess 9 PVC UO3 
OPES DAYROEOY 


Ted LoL27E15 


ie? GYD7AZIT7E 
ede 63495 VOD 
HI LOReESIIg 


694 Pero? og 


HOS Ye POG Ly 
COBY D4he Py] 


1 


‘945 75979900} 


OGG 4ST) 


PRR SUPPLY ASB 
PWR SUPPLY ASM 
PWR SUPPLY ASM 
SCREW PAN HD MACH 
WASHERS PLAIN 
WASHERS PLAIN 
WASHERS SPR LOCK 
WASHERS PLAIN 
WASHERS SPR LOCK 
WASH EXT TOOTH LO 


POWER SUPPLY CHASSIS 


WASH EXT TOOTH LO 


thk SUPPLY COVER ASM 


WASHER 

WASH INT TOCTH LK 
GROMMET STRIP 
CLAMP, CALLE-NYLON 


POWER SUPPLY CHASSIS A 
POWER SUPPLY “HASSIS A 
PWR Lt! ASM PIGGYRACK 
PR SUPPLY C VER ASM 


WASHER, FIBEF 
WASHER, FIBRE 
SCREW PAN HE MACH 
SCREW M-C Pe. HE 
TUBNEL WIND 

SCR FLT HD 

OCR PN HD MF 
SCR NUT HEX ¢ CH 
GROMMET STR: 

CaP HARNESS 
COVER PheR SPLY 


FIGURE 8-6. 
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779 780 


329 


779 


780 


780 


ITEM IDENT NO 


9955 83495200 
0956 83495500 
0957 83495600 
0958 75798800 
0959 75774406 
0960 75774466 
6986 10127141 
1054 75884153 
1127 17901501 
1196 75799002 
1199 77638543 
2000 75487326 
2001 77638540 
2002 77638537 


DESCRIPTION 


ee eee ee ee 


BRKT 

PIN HNG 

H&G CVR 

PAL CAPACITOR 
CAPACITCR 
CAPACITOR 

BCR PH BACH 
JUMPER PLUG 
SCREW THREAL FORM 
CAPACITOR HARN 
COVER PWR SPLY 
SCREW CAPTIVE 
TOP CVR GALKET 
GASKET OUTLET 


WHERE 


POWER SUPPLY (SHEET 1 of 2) 


* 


FOR ALL PWA'S SEE DIAGRAM 
SECTION OF MANUAL FOR 
CORRECT CIRCUIT BOARD IDENTI- 
FICATION AND BREAKDOWN 


PWA'S CAN BE REPLACED 
SEPARATELY OR BY REPLACING 
ASSEMBLY ITEM 779 WHICH 
INCLUDED BOTH PWA'S 


USED 


8-9 


FROM SHEET 9 


DISASSEMBLY NOT RECOMMENDED 
HOWEVER, ITEMS 973, 978, 979, 1002 
& 1003 ARE REPLACEABLE AS SEPARATE 
PARTS 
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ITEM IDENT NO DESCRIPTION WHERE USED 
0919 93592082 SCKEW 500 776 778 
O420 1OP271E1 SCREW) PAR HE MACH 500 776 776 
0430 77657375 CIRCULT BRKRK BOX 500 776 776 
0441 10125605 WASHERS PLAIN 500 776 778 
0443 10125667 WASHERS PLAIN 500 776 776 
Og4dG 1061258603 WASHERS SPR LOCK 500 776 776 
0447 10126226 SCR HEX Soc HL 500 776 778 
6452 95643248 TERM INSULATOR 500 7/6 778 
0458 10125106 UT HEX MACH 500 776 778 
O46) 10126402 WASH EAT ‘TOOTH LO 500 776 77b 
6462 10126403 WASH FAT Tooth PO S00 776 776 
0484 10127122 SCKEhW PAN Hf MACH 500 776 778 
1067 0496 63433510 CLRCULT EBRKR 500 776 778 
0497 95643203 COBMECTOR 500 776 776 
0500 83484111 POWER SUPPLY CHASSIS 328 
0O55t 10126101 WASH TINT TCOTH LE 500 776 778 
O57) 10127105 SCRE PAR HE MACH 500 776 778 
O619 15003309 WikE Le WTR 500 776 778 
Ob62U 17620324 CABLE Tk 560 776 778 
O712 10126104 WASH UST TeutTh LK 50C 776 778 
O776 BSABALLO POWER SUPPLY CHASSIS A 329 
O778 #34B4109 POWER SUPPLY CHASSIS A 327 
O782 94747085 PECEPTACLE, SEIER Of 500 776 778 
0797 95660403 TAPE 500 776 774 
OH9S LO1L25103 SCR MUT-HEX MACH 5CC 7.6 778 
905 70107900 TRARSEORSBFR-AUTO 500 776 776 
0966 B3493302 PWR LOGIC HARNESS 500 776 778 
0967 634949902 CHASSITS-AC 776 778 
0968 776573570 COVER-=BOTTOR, 500 776 776 
0969 83495402 PLATLE-CHASSIS 500 776 778 
0970 83495700 HINGE=POWER SUPPLY 500 776 778 
0971 83475000 PLATE. 500 776 77b 
0972 75769200 CLAMP-CAPACI TOR 500 7760 778 
0973 75794902 GASKET-SUPPLY PIVERT 50) 776 778 
0974 B3410504 GASKET STRIP 776 778 
0975 75774419 CAPAC ETOR 500 776 778 
0976 95583505 RECTIFIER BLOCK 500 776 77% 
O977 §3432101 BRIDGE, RELOUTIEILER 500 776 77& 
638 
ITEM IDENT NO DESCKIPTION WHERE USED 
0978 15165896 CIRCUIT BREAKER 500 776 778 
0979 83433508 CIRCUIT HREAFEK 500 776 778 
0960 83404002 FILTER 500 776 7768 
098) 63475200 GASKET-PWR SPLY 776 778 
0982 §3475300 GASKET 776 778 
0943 92745198 SCRE PAN Uk MACH 500 776 778 
O984F 101257) 3 SCKEW 500 776 778 
O985 19125726 SCREW 500 776 778 
OORO LOL2714) SCk PH MACH 500 776 778 
0987 92743240 SCREW PAR HE MACH 500° 776 778 
O98B8B 10125107 SCR NUT-HEA HACH 500 776 778 
0993 75724590 CONBECTOR- PAREL MTG 500 776 778 
0996 956432126 CONNECTOR 500 776 778 
099% 95604019 CONN, FING ‘TONGUE 500 776 776 
0999 93154107 TUBING, HEAT SHRINK 500 776 778 
OO) 15603305 WIKE-GRN 50C 776 778 
1002 77630595 CAP LO0V 776 
L003 77630583 CAP 5OV 776 
1004 94046005 CORNECTOR, 2 PIN 500 776 778 
1O05 15003409 WIRE WHT SOC 776 778 
1006 939493001 CONTACT, SOCKET 500 776 778 
1064 51653015 CLAMP CABLE 776 776 
1067 24549006 CHL WRAP 500 776 778 
Lil6 93749157 SCREW 500 776 778 
1128 95596600 BUSHING 500 776 776 
1197 77638534 GASKET SAO 


FIGURE 8-6. 


POWER SUPPLY (SHEET 2 of 2) 
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FROM SHEET 4 


7 _ a 7 ea “ “+ (301) 
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‘ nae @~— 445 
ye NA LD SEE SHEET 14 % oy 
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SS a ? 
fee; _ 
ye 448 OS 


a 
’ 

@ 
SN ~~, 

ae %EOR ALL PWA'S SEE DIAGRAM 
E>) By SECTION OF MANUAL FOR 

| 453 CORRECT CIRCUIT BOARD IDENTI- 

! FICATION 

1 Pd 

A 

417 

ITEM IDENT NO DESCRIPTION WHERE USED ITEM IDENT NO DESCKIPTION WHERE USED 
OG) 83429802 HAWR COMMUN PARTS MOL 0972 10127114 “SCEPANGHS a aed 
9356 63410562 GASKET STRIP 3021 9473 46334400 LABRELL-CAUTICL duit 
Nd00 83456502 BASE DECK-MAChINED 301 0474 7765825? PLATE-INCL PWR SUP 60) 
SYOL 8345140) CARTRIDGE REC 301 0481 77835140 GROUND STRAP sd] 
4917 930127112 SCREW PAN HD MACH 301 0483 75769)0n LABEL-SWITCH su 
O93? 10127121 SCREW PAN bb MACH 301 0485 83451603 MAGBETIC SEBSOR ASM 30] 
Og34 1512271373 SChEW PAR HE MACH 30} 0489 §3415607 LAPEL yo] 
O44) 19725605 VASHERS PLALSs 30} 0492 9506094202 SPACE R-ERASS dO] 
Odd 6-1 25666 WASHERS PLAIN 301 99949 92615012 WASHER-SHOULOCERB EIBE {(+] 
O445 JOLISHEY WASHERS SPR LOCK JO1 0502 75802402 VOLTAGE ALJUST PLUG §(:] 
N44dG LOLRPSEDS WASHFES SPR LOCK iO} 0509 73669t01 LABFL-COBFIG 0] 
N448 30125005 WASHPRE SPR LOCK 30) 0516 72959300 LAPEL-FIELD CHANGE J. 30) 
0449 LH125105 UT HEX MACH 30) 0622 77610636 SCREW SELF LE 30] 
0453 51566605 WASHER JO] 0750 77830734 LABEL-SWITCH 30] 
0454 92742222 SChEW PH HD MACH 30) 0765 7783478) WARNING LABEL 40} 
0460 24547502 PILATE, WARNING 301 0767 83484400 QUADKRACLIP JO] 
O46) JO] 2642 WASH EXT TCOTH LO 301 1107 95694206 SPACER 301 
0470 75508012 CARD CAGE ASM 30) 


77653386-E 


FIGURE 8-7. 


COMMON PARTS (SHEET 


of 3) 
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A 


IDENT NO 


DESCRIPTION 


WHERE USED 


waevewreen nner atneeanwneonreoweewnvceeecreetw enero erwneoennaewa vane a 


83429802 
83456502 
75286702 
75316006 
75319001 
75317102 
46317900 
77598300 
89293100 
752868900 
75797301 
75315405 
75797701 
93788086 
LO127111 
1O1 27113 
10127121 


FROM SHEET 6 


SEE SHEET 18 


466 


HAWK COMMON PARTS 
BASE DECK-MACHINED 
SPINDLE 

ACTUATOR ASM 

MAGNET ASM 
TRANSDUCER-CONN ASM 
CAP-TRANSDUCER END 
BRACKET-CONNECTOR 
DISK FIXED, RECORDING 
CLAMP - CISC 
TRANSDUCER CAM ASM 
TRANSDUCER SCALE ASM 
BAR EXPANSION MACHINE 
SCREW SELF LOCKING 4 
SCREW PAN HD MACH 
SCREW PAN HD MACH 
SCREW PAN HD MACH 


% SEE SHEET 34 FOR SPARE PARTS PROVISIONING. 


(OISASSEMBLY OF ITEMS 405 AND 407 NOT 
RECOMMENDED) 


% 4% FOR PWA'S SEE DIAGRAM SECTION OF 


MANUAL FOR CIRCUIT BOARD IDENTIFICATION 
AND BREAKDOWN. 


8-12 


FIGURE 8-7. 


425 AND THERMAL LINKAGE 
MOUNTING SHEET 17 


COMMON 


IDENT NO 


DESCRIPTION 


WHERE USED 


7OR SHIPPING 
Y 
489 


3 


_2Z|*-— 400 
“a TOP SIDE 
475 
443 
448 
438 


10126255 
92615197 
92015229 
10125605 
10125607 
10125804 
10125803 
10125805 
75796902 
79313921 
75800400 
10125106 
518653006 
75800602 
75739501 
75739701 
92021004 
51853005 
95125305 
160327114 
77830539 
12211011 
10126403 
94655401 
83415607 
10127146 
83482400 
92021093 
75312013 
83457902 
75739105 
83450500 
92196031 
10127124 
77617079 
94337703 
51653011 


SCR SOC HD 

SCREW CAP SOC HI 
SCREW CAP SOC HE 
WASHERS PLAIN 
WASHERS PLAIN 
WASHERS SPR LOCK 
WASHERS SPR LOCK 
WASHERS SPR LOCK 
DAMPER-OSCILLATION 
ADHESIVE RUBBER BASE 


PIN-ACTUATOR ALIGNMEBRT | 


UT HEX MACH 

CLAMP, CABLE ADHESIVE 
RETRACT HARLESS ASM 
PRE-AMP HARRESS ASM 
SWITCH BOARL hAKBESS 
PIN, DOWEL. 

CLAMP 

LOCTITE GRADE C 

SCR PAN HD 

IVENT PLATE-PROLUCT 
LUBRIPLATE  JO-AA 
WASH EXT TOOTH EG 
PIN, HITCH 

LALEL 

SCREW PAN HE MACH 
SECTOR RING ASE & 
PIN-DOWEL 

SPEC TAPL 

PACKLOCK ASM 
RECEIVER HARNESS A&M 
BRACKET-SWITCH BL 
NUT-SPEED 

SCREW PAN HE MACh 
SCREW CAP 

TUBING HEAT SRB 
CLANP CAPLE ALHESIVE 


FOR SHIPPING ONLY 


PARTS (SHEET 2 of 3) 


408 


77653386-E 


FROM SHEET 6 


4g 
a 
eee | 
w 2 
“> 
ae sy 
oO 
+? " ‘ 
oa " \ 
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Cd ‘ 
i] 
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Va. t f°. 
e . e 
s Ker 
3 + 
| 445 
é; 431 
400 
BOTTOM SIDE 
a 
F 
Lor 
1TEM ILENT AC DESCRIPTION WHERE USED CESCRIPTION WHERE ORE 
Odo) 63429802 HAWK COMMON PARTS ‘OG 0477 16126215 SCREW CAR Sa Hi} |}|)|)|CO 
"Aue 83456502 BASE [CECK-MACHINED 301 461 77835140 GROUND STRAP i) 
4b? TH7Q49N06, STALDCPE CLAMP JO} 950) 83495710) BLOWER AGM | 
t4ls FO7QHDIE 3 CLAMP FILTER 36) (Sd THIPD se SENS¢ Rk CABLE ASM i | 
hAld PHIGBLOU EXPANLER-BLOWER 3) 6504 9115287 SCRFW PAN ea 
1415 7579920) BRACKET-EXPANLER 301 M595 H3495gne MOUNT -SENGSOP | 
O432 10.971 21 SCREW PAN Ht MACH 0] (596 77661196 BRACKET-SQATL hh io} 
“9ds 9274927204 SCREW PAN HD MACH yo) eS 7 PIHE9BLO SOPRING STATIC oR Oth: 1 4 
“Ash POV2PTI2IG SCREW FAN HE MACH Jul OS5VG 1) 2@4ao) WASH EXT TOOTH rc Vo 
Odd) Pole sees WASHERS PLAIN hd HSYL 92021001 PIM-LOWEL cL 25% G44 i | 
4g2 10125t & WASHERS PLAIN sO (524 95649726 COROMMBE TH oWER MT, why 
OAdds 1G125607 WASHERS PLAIN yu] (S55 75HHIS62 SPACER oy 
CagS Pole5 3 WASHERS SPR LOCK 301 $69 ss45)ude INSULAT ck my 
eA5) 75 WASHER- REDUCED 1] 1177? 758921466 WASHER SHOLLE Db hee 
CGE 2454 PLATE, WARNING 10] i178 7h B24 WASHER FLAT : 
6461 10126492 WASH EXT TOOTH LO WO) 1179 758A91-99 SPRING ar 
1462 51653006 CLAMP, CABLE ACHESIVE  jol 1160 758H15 5H POST, MoToOR ty 
466 92021004 PIN, DOWEL you $181 93115291 Gi REW to | 
4467 51853005 CLAMP yo. 1182 27@ 30612 WASHER FLAT $4 
0468 10127125 SCREW PAN HE MACH sien) 2003 77661194 HRY T AOE » 
0472 19127114 SCR PAN HD ol 2604 93592158 SCREW | 


FIGURE 8-7. COMMON PARTS (SHEET 3 of 3) 
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FROM SHEET 11 


633 


1127 


% FOR ALL PWA's SEE DIAGRAM SECTION 
OF MANUAL FOR CORRECT CIRCUIT BOARD 
IDENTIFICATION AND BREAKDOWN, 


0470 
0472 
0629 
0630 
0631 
0632 
0633 
0634 
0635 
0638 
0641 
0642 
0643 
0644 
0645 
0646 
0647 
0755 
1127 


FIGURE 8-8. CARD CAGE ASSEMBLY 
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IDENT NO 


77619697 
10127113 
10125605 
10125803 
10125105 
75308012 
10127114 
75303204 
75740002 
75751801 
75792602 
75799402 
83445400 
75739900 
95655500 
7580330} 
75803500 
75803501 
75802700 
83479600 
75803503 
83451614 
83455800 
17901501 


DESCRIPTION 


CASKET 

SCREW PAN HD MACH 
WASHERS PLAIN 
WASHERS SPR LOCK 
NUT HEX MACH 

CARD CAGE ASM 

SCR PAN HC 

CARD CAGE 
STOP--CIRCUIT BOARD 
GUIDE-CIRCUIT 

COVER MOTHER 

CL’ !-HEAD CABLE, QUAL 
GUIDE WIRE 
COVER-CARC CAGE 
SCREW SHEET METAL 
CLAMP-CAGE COVER 
STRIP-CORK RUBBER 
STRIP-CORK RUBBER 
LABEL~CARD LOCATION 
STOP-KEYED INJ MOLD 
STRIP-PRESSURE 
INSULATOR 

INSULATOR MOTHER COV 
SCREW THREAD FORM 


WHERE USED 


77653386-E 


77653386-E 


FIGURE 8-9. 


“rs 


540/540 ( 


525 
ITEM 


0404 
0428 
0430 
0439 
044) 
0442 
0445 
0446 
0455 
0476 
0478 
0479 
0479 
0488 
0510 
0525 
0528 
0529 
0536 
0531 
0533 
0534 
0536 
0537 
0539 
0540 
0541 
0542 
0543 
0544 
0546 
0549 
0551 
0557 
0565 
O5vn6 
0567 
0568 
0569 
057) 
0572 
0574 
059" 
0604 
0605 
0606 
1050 
1064 
1089 


IDENT NO 


75316008 
92815096 
10127111 
10175602 
10125605 
10125606 
10125804 
10125803 
10125106 
10125603 
10125603 
10125601 
10125601 
83415603 
10126401 
75316104 
83447302 
75317900 
75797400 
75317501 
75317200 
93623000 
75296101 
75296201 
75797500 
73555101 
77598502 
75800502 
10127169 
10126213 
10127124 
92815160 
92015195 
10126100 
83493900 
83493800 
83494200 
83494001 
83454400 
10127105 
10127102 
00863701 
10125015 
77612607 
63447401 
83447500 
7761 3869 
51653015 
10226212 


YHIS VIEW FOR REFERENCE ONLY. 
DISASSEMBLY NOT RECOMMENDED, 
HOWEVER ITEMS 528, 530, & 54! 
CAN BE REPLACED. 


546 FROM SHEET 12 


DESCRIPTION 


ACTUATOR ASI 

SCREW CAP SOC ED 
SCREW PAN HD MACH 
WASHERS PLAIN 
WASHERS PLAIN 
WASHERS PLAIN 
WASHERS SPR LOCK 
WASHERS £&PR LOCK 
NUT HEX PACH 
WASHERS PLAIN 
WASHERS PLAIN 
WASHERS SPR LOCK 
WASHERS SPR LOCK 
LABEL 

WASH! EXT TOOTH LC 
FRAME-ACTUATOR MACH 
DETECTOR ASM-ENE TR 
SCALE-VERNIER FIXED 


S (404) SP 


WHERE USED 


301 
404 
528 
404 
404 
404 


BRACKET-BUMPER, CAST 404 
STRIP-BACKUP ACTUATOR 464 


CAM-HEAD ARB 
BUMPER, RUBBER 
WASHER PHENOLIC 
SPACER PHENOLIC 
LEAR-FLEX COIL PR 
INSULATOR-FLEX LEAD 
Si SUBMINLATURE 
COIL POWER HARNESS 


SCREW PAN 
SCREW PAN 
SCHKEW PAN 
SC"°EW CAP 
SCwEW CAP 


HD MACH 
HC NACH 
Hb MAC" 
SUC HL 
SOC HL 


WASH INT TOOTH LK 
BRACKET -CHANNEL 
CHANNEL-UPPER 
CLAMP-WIRE 
CLAMP-OPTRAL GUIDE 
STIFFNER 

SCREW PAN HO MACH 
SCREW PAN HE 

CLAD CABLE 

SCR PAM HD 
OPTICAL SWITCH ASM 
PLATE-CEVECTOR MTG 
ACAPTER-HORIZ POS 
CLIP 

CLAMP CABLE 

SCREW HEX 


ACTUATOR WITH DETECTOR ASSEMBLY 
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THIS VIEW FOR REFERENCE ONLY. DISASSEMBLY 
NOT RECOMMENDED, HOWEVER ITEMS 535 & 563 


CAN BE REPLACED, 


ITEM 


IDENT NO 


75316008 
95125324 
10125666 
10125804 
10125803 
10127125 
10125801 
83475501 
75319603 
73228200 
75296101 
7529€201 
73555300 
75797500 
73555101 
92815195 
83490600 
83454400 
83494500 
10127105 
75316601 
73197400 
73584400 
73197000 


FROM SHEET 12 


(404)se 


988 


DESCRIPTION 


ACTUATOR ASH 
LOCTITE 

WASHERS PLAIN 
WASHERS SPR LOCK 
WASHEKS SPR LOCK 
SCREW PAN HD MACH 
WASHERS SPR LOCK. 
CARRIAGE ASM 

COIL ASM 
PLATE-ARM CLAMP 
WASHER PHENOLIC 
SPACER PHENOLIC 
STRIP-BACKUP 
LEAD-FLEX COIL PR 
INSULATOR-FLEX LEAD 
SCREW CAP SOC HID 
CLIP-CLAMP 
STIFFNER 
CLAMP-CHANNEL 
SCREW PAN HD MACH 
CARRIAGE ACTUATOR 
SPR-BEARING ASM 
BASE-ARM CLAMP 
SPRING BEARING 


891 


WHERE USED 


IDENT NO 


75317701 
94359306 
92815097 
93344096 
92006032 
83475401 
75314202 
93773006 
75806501 
83494400 
75806503 
83441700 
94258205 
95280500 
75786000 
9335500) 
75803502 
94277416 
10126212 
95125322 
95125322 
10127310 
95125311 
92815161 


445 468 


TA 


DESCRIPTION 


SCALE-VERNIER MOVING 
BALL BEARING 

SCREW CAP SOC HD 
SCREW NYLON 

SCREW SET SOC HD 


WHERE USED 


POS TRANSDUCER SL-CO 526 


SCALE-END 

SCREW SLOTTED 
WASHLER-REDUCED O.L. 
CHANNEL-MODILE 
WASHER 

CAP-COIL MACHINEL 
WIRE-MAGNET 

EPOXY, IMPRECNATING 
INSULATICN MAT 
MARKER, WIRE WUMBER 
STRIP-PRESSURE 

TIE WRAP 

SCR HEX SOC ED CAP 
LOCTITE 

LOCTITE 

SCREW SLCOTTEL 
LOCTITE PRIMER 
SCREW 


hb 527 


FIGURE 8-10. ACTUATOR W'TH CARRIAGE AND COIL ASSEMBLIES 


77653386-E 


ITEM 


0406 
0423 
0424 
0425 
0427 
0428 
0429 
0435 
0437 
0439 
0444 
0444 
0445 
0447 
0450 
045) 
0459 
0466 
0469 
0471 
0476 
0477 
0478 
0479 
0490 
0495 
0517 
0581 
0591 
0613 
0614 
0615 
0616 
0617 
0621 
0623 
0626 
0628 
0637 
0668 
0680 
0891 
1061 
1076 
1115 


IDENT NO 


95125324 
75315405 
75276203 
75797701 
10126209 
92815096 
93788086 
10126255 
92815197 
10125602 
10125800 
10125800 
10125804 
10126228 
75792800 
75806504 
92054227 
92021004 
95125305 
92824097 
75797100 
10126215 
10125603 
10125801 
77611358 
83482400 
75686381 
93115168 
77617072 
75315501 
75315600 
75315901 
75797001 
75797200 
10126208 
93651029 
95010890 
77832201 
77832202 
10126212 
77616079 
95125322 
95125317 
10125608 
95125311 


DESCRIPTION 


TRANSDUCER SCALE ASM 
SPACER NYLON 

BAR ‘EXPANSION MACHINE 
SCR-SOC HP CAP 

SCREW CAP SOC HD 
SCREW SELF LOCKING 4 
SCk SOC HD 

SCREW CAP SOC HD 
WASHERS PLAIN 
WASHERS SPR 

WASHERS SPR 

WASHERS SPR LOCK 

SCR HEX SOC HD 

IDLER 
WASHER-REDUCED 

CR BEARING BALL 

PIN, DOWEL 

LOCTITE GRACF C 
SCREW CAP 

STAND OFF 

SCREW CAP SOC HD 
WASHERS PLAIN 
WASHERS SPR I.OCK 
ADHESIVE 

SECTOR RING ASM 8 
LUBRICANT 

SCR HEX SOC HD 

SCREW CAP 

SCALE-FLEX MOUNT 
MOUNT-TRANSLUCER 

POS TRANS SCALE 

BASE TRANSDUCER MOUNT 
PIN XDUCEk ALIGNMENT 
SCRLW BUTTON HD 
WASHER, BELLEVILLE 
GREASE-LUBRI PLATE 
COMP BRKT 

BRACKET 

SCR HEX SOC HD CAP 
SCREW CAP 

LOCTITE 

LOCTITE PRIMER 
WASHER 

LOCTITE PRIMER 


FIGURE 8-11. 


77653386-E 


WHERE USED 


FROM SHEET 12 


ait SP 


616— 


THIS VIEW FOR REFERENCE ONLY. 
DISASSEMBLY NOT RECOMMENDED, 


30) THERMAL LINKAGE MOUNTING ‘ 


FROM 
301 SHEET 
301 12 


445 
447 


425 FROM SHEET 12 


—-- 476 


COMMON PARTS SUB ASSEMBLIES (SHEET 1 of 2) 


8-17 


FROM SHEET 11 


FROM SHEET 6 


seiicacd 6595p 


<> 
439 
522 
Ve 2. 


6575? 6585 


FIGURE 8-11. 


8-18 


THIS VIEW FOR REFERENCE ONLY. 
DISASSEMBLY NOT RECOMMENDED, 
HOWEVER ITEMS 674, & 675 CAN 

BE REPLACED, 


IDENT NO 


83466001 
10127112 
10127112 
10127113 
10127121 
10127121 
10125602 
10125605 
10125605 
19125606 
1C125004 
10125803 
756806504 
83451603 
75793802 
83457902 
10125920 
16126100 
93071163 
10126103 
7574070) 
83466100 
83465200 
83466300 
83466400 
40024501 
490024502 
36159609 
92742011 
10125919 
93529003 
UIFOTIOG 
10126212 
83457203 
83457302 
77598701 
77598501 
94357804 
18607916 
93530436 
75779867 
LO1271 20 
83451104 
83450001 
95016106 


DESCRIPTION 


BRUSH ERIVE ASM 
SCREW PAN HD MACH 
SCREW PAN HE MACH 
SCREW PAN HD MACH 
SCREW PAN HD MACH 
SCREW PAN Hil MACH 
WASHERS PLAIN 
WASHERS PLAIN 
WASHERS PLAIN 
WASHERS PLAIN 
WASHERS SPR LOCK 
WASHERS SPR LCCK 
WASHER KECUCED 
MAGNETIC SENSOR ASM 
SENSOR CABLE ASM 
PACKLOCK ASM 

SCREW FL ED 

WASH INT TOOTH LK 
SCREW SET SCC HE 
WASH INT TOOTH LK 
PRUSH MOTOR ASM 
BRUSH DRIVE MOU?T 
BRUSH HOLEER 

DELAY ARM 

BRUSH HOLGER STUD 
BRUSH, DISK 

WRUSH, CISK 
SWITCH-PIVOT LEVER 
SCREW M-C PA HD 
SCREW FLAT HD 
WASHER, SPRING WAVE 
BRUSH INDICATOR 
SCR HEX SOC hl CAP 
AKM LOCK MOLDER 
PACK LOCK BRACKET 
SPEING AKM 

SWITCh SUBMINITATURE 
SOLENOTII. LC 

SChEwW THE CUTTING 
ROLL PIN 

SPRING 

SCREW PAN Hl MACH 
UPPER SENSCK HOLDER 
PLATE-SENSCRK MTG 
LUBRICANT 


WHERE USED 


COMMON PARTS SUB ASSEMBLIES (SHEET 2 of 2) 


519 


77653386-E 


1048 


706(20! & 202 ONLY) 


(203 ONLY) 


Nec. oe 


IDENT NO DESCRIPTION WHERE USED 
0199 83442309 BASE FR ASM THA veo, 
0200 83442310 BASE FR ASM TMA 
0201 83442311 BASE FR ASM THA 
0202 83442312 BASE FR ASM TMA 
0203 83442313 BASE FR ASM TMA 
0356 83410562 GASKET STRIP 199-203 ITEM I x , 
0359 75086347 ICENT PLATE 203 ee ae aes, ideal aaa 
0402 83494802 PLATE-AC CABLE 201 0703 75884517 SHOCK MOUNT-LCRD 199-203 
0443 10125607 WASHERS PLAIN 202 203 0704 10125301 NUT HEXAGON 199-203 
0445 10125804 WASHERS SPR LOCK 519 0706 94281426 BR CABLE, GROUND 199-203 
0449 10125105 NUT HEX MACH 199-203 0707 83474601 FIRE-STOP, REAR 199-203 
0461 10126402 WASH EXT TOOTH LO 199 200 202 203 0710 7783195) FIRE-STOP, FRONT 199-203 
0468 10127125 SCREW PAN HD MACH 202 203 0714 75604800 AIR FILTER 199-2.) 
0482 10126403 WASH EXT TOOTH LO 199-203 0715 77599600 GASKET PLOWER CAB 199-203 
0498 955966::4 BUSHING 199-203 0716 83478200 COVER 199-203 
0499 95596601 BUSHING 201 0717 83478700 CLAMP 199 200 201 
0510 10126401 WASH EXT TOOTH LO 199-203 0718 8347870) CLAMP 202 203 
0518 10125030 SCREW HEX HD 199-203 0719 83494801 PLATE, AC CABLE 199-203 
0534 93623000 BUMPER, RUBBER 199-203 0720 93522008 PLUG-SNAP BUTTCN 199 200 
0676 21987646 LABEL 199-203 0722 92932206 SCR FLAT Hb SST 199-203 
0688 83445709 FRAME CABINET 199 200 0726 83444900 SHIM PLATE 199-203 
0689 75884516 SHOCK MOUNT-LORL 199-203 0728 77832300 CLAMP 202 
0690 73469100 PIVOT-CCVER 199-203 0825 17901516 SCR THD ROLL 202 203 
0691 73469101 PIVOT-COVER 199-203 0837 10125806 SPRING LK WSHR 199-203 
0692 93697013 LEVELER 199-203 0839 10125610 WSHR PLAIN 199-203 
0693 93006033 NUT JAM HEX 199-203 0840 10125808 SPRING LK WSHiR 199-203 
0694 75730805 CABLE ASM GROUND 199-203 1019 75731301 SYMBOL GRND (DECAL) 203 
0696 83444100 GROUND WIPER 129-203 1048 17901519 SCK THD ROLL PAN HD 199-203 
0698 93592200 SCR TPG HEX PNL 199-703 1052 93522009 PLUG-SNAP BUTTON 201 
0701 10125108 NUT HEX MACH 199-203 1060 77658250 LABEL, RATING 199 200 202 293 
0702 10125303 NUT HEXAGON 199-203 1076 10125608 WASHER 199-203 
1077 83445710 FRAME CABINET 201 
1080 77832301 CLAMP 203 
1081 75884875 GR FLEXIBLE 200 203 
1082 75884876 GR FLEXIBLE 200 203 
1065 7765825} LABEL, RATING 201 
1146 83445711 FRAME CABINET 202 203 


FIGURE 8-12. BASE FRAME ASSEMBLY 


17653386-E 8-19 


8-20 


FROM SHEET 5 


IDENT WO 


77657303 
10125105 
10126402 
101264063 
955966 )4 
1012640} 
93623000 
21987646 
75684516 
73469100 
73469101 
93697013 
93006033 
75730805 
83444100 
93592200 
10125108 
10125303 
75884517 
10125301 
94261426 


356 


DESCRIPTION 


BASE FRAME (SPECIAL) 
NUT HEX MACH 

WASH EXT TOOTH LO 
WASH EXT TOOTH LO 
BUSHING 

WASH EXT TOOTH LO 
BUMPER, RUBBER 
LABEL 

SHOCK MOUNT-LORD 
PIVOT-COVER 
PIVOT-COVER 
LEVELER 

NUT JAM HEX 

CABLE ASM GROUND 
GROUND WIPER 

SCR TPG HEX PNL 
NUT HEX MACH 

NUT HEXAGON 

SHOCK MOUNT-LORD 
NUT HEXAGON 

BR CABLE GROUND 


WHERE USED 


FIGURE 8-13. 


IDENT NO 


DESCRIPTION 


WHERE USED 


63474601 
7783195) 
75804800 
77599600 
83478200 
83478700 
83494801 
93522008 
92932206 
83444900 
10125606 
10125610 
10125808 
77657326 
94374900 
77657360 
17901519 
77€58250 
10125608 
758684875 
75884676 


BASE FRAME (SPECIAL) 


FIRE-STOP, PEAR 
FIRE-STOP, FRONT 
AIR FILTER 
GASKET BLOWER CAB 
COVER 

CLAMP 

PLATE, AC CABLE 
PLUG-SNAP BUTTON. 
SCR FLAT HD SST 
SHIM PLATE 
SPRING LK WSHR 
WSHR PLAIN 
SPRING LK WSHR 
FFR CABINET 
STRIP CONTACT 
FILTER BOX ASM 
SCR THD ROLL PAN HD 
LABEL, RATING 
WASHER \ 

GR FLEXIBLE 

GR FLEXIBLE 


77653386-E 


FROM SHEET 5 


SELECT 
163 G02 (292 eo. aaa 
THRU. THRU’ THRU 43 ft 
173) @28) Gog + lal 
810 
442 
8360 
a 
712 
451 
546 \ 
i 712 
546 
ITEM IDENT NO DESCRIPTION WHERE USED 
0163 77658044 COLOR OPT CAB TMA 
0164 77658045 CCLOR OPT CAB TMA 
0165 77658046 COLOR OPT CAB TMA 
0166 77658047? COLOR OPT CAB TMA 
0167 77658048 COLOR OPT CAB TMA 
0168 77658049 COLOR OPT CAB TMA HHEH : 
0169 77658050 COLOR OPT CAB TMA Olan Grice e ais 
0170 77658051 COLOR OPT CAB TMA EXCEPT OPTIC™IS 219 AND 214 
0171 77658052 COLOR OPT CAB TMes : 
0172 77658053 COLOR OPT CAB TMA 
0173 77658054 COLOR OPT CAB TMA : ee : 
0204 77658009 © COLOR OPT CAD TMA ek A pala esto 
0205 77658010 COLOR OPT CAB TMA 0451 75806504 WASHER-KEDUCEP ALL OPTIONS 
0206 77658011 COLOR OPT CAB TMA 0458 10125106 NUT HEX MACH vere 
0207 77658012 COLOR OPT CAB TMA 0504 93115287 SCREW PAN 262-296 296-300 
0208 77658013 COLOR OPT CAB TMA 0504 93115287 SCREW PAR 164-166 204-226 
0209 77658014 COLOR OPT CAB TMA 9510 10126401 WASH FEAT TOOTH LO a-s4:4 
0210 77658016 COLOR OPT CAB TMA 0514 75312013 SPEC TAPE oae8 
0211 77658017 COLOR CPT CAB TMA 0546 10127124 SCREW PAN HE MACH ALL OPTIGNS 
0212 77658018 CCLOR OPT CAB TMA 2 0560 834518106 INSULATOR 163 169 170) 297 
0213 77658019 COLOR OPT CAB THA 0639 10126103 WASH INT CPOOTH LEK ALL OPTICNS 
0214 77658020 COLOR OPT CAR TMA 06866 10127120 SCREW PAIS HD MACH eens 
0215 7765802} COLOR OPT CAH TMA O71) 101273547 SCKEW PAT HEL MACH weiss 
0216 77658023 COLOR OPT CAb TMA O712 10126104 wASH INT TOOTH LK ALL GPTICKS 
0217 77558024 COLOR OPT CAB TMA N7808 93342193 SCREW 163 169 170 2497 
0218 77658025 COLOR OPT CAB TMA OBO9D 75283200 BARK-HARLLE oars: e 
0219 77658026 COLOR OPT CAB IMA OB1O 75283106 BAK-TRIM ALL UPTIONS 
0220 77656027 COLOR OPT CAB TMA OBL} 75793301 LABEL SWITCH Pl4-244d 29G- dor 
0221 77658028 COLOR OPT CAB TMA Obl) 75793501 LABEL Switch 17 
0222 77658030 COLOR OPT CAB THA OBlL 759793301 LABEL sweltCH lU4- lot) Ug- 212 
0223 77658031 COLOR OPT CAB TMA dell 75793301 LABEL SWITCH POS 294 296-4100 
02234 77658032 COLOR OPT CARB TMA O812 75284001 BAR-COVER ein pce 
0225 77658033 COLCK OPT CAR TM OUd 7T52RPB 300 MAGRETIC STRIP 0:80 
0226 77658034 COLOR CPT CAB TMA 0816 7679410) SLIDE-D ID eee 
0292 77658035 CCLOR CPT CAB TMA OBL? 759794905 RODP-SLILE peas 
0293 77658036 COLOR CPT CAB TMA OB1H 7579400} SPACER-£ LANGED ALE CPT IONS 
0294 77658037 COLOR OPT CAB TMA OB81LD 75794700 SPRING-EXTENS LOM seve 
0295 77658038 COLOR OPT CAL TMA OB20 99G49C0O9 PIN, COTTER anaes 
0296 77658039 COLOR OPT CAR TMA C) OB?) 99520005 PIN, FOLIO HCS BLACK aaieie 
0297 77658040 COLOR OPT CAB TMA p OUS4 245296646 SLEEVING-SOIRYL e908 
0298 77658041 COLOR OPT CAB TMA J OYIS 94539004 FASTERER-PUSH ON aeee 
0299 77658042 COLOR OPT CAL TM GY3b6 HId46406 BUMPLE BYLON ALL OPTIONS 
0300 77656043 COLOR OPT CAR TMA 0638 92743158 SCREW SS PA Ht seen 
9430 10127111 SCREW PAN HOE MACH ALL OPTIONS 65841 75774709 CLIP-PUSH IN a8 0°08 
0442 19125606 WASHERS PLAIN ALL OPTIONS OBAad WFIATIOS SHOULD RR WASHER THER ALL CPT IONS 
0449 10125105 NUT HEX MACH aeae 0845 10125712 SCR FLAT PP aeas 
~ “ 0848 644514604 INSULATOR ALHESIVE ALL OPTIONS 
0899 8534951605 INSULATOR ADHESIVE SLE OPTIONS 
0963 10127348 SCREW PAN HE 2bl-2 260 299-300 
9963 10127348 SCREW PAN HD 1G9-17O 204-209 
1062 9512530) LOCTITE ALL OPTIONS 
1084 75885150 NUT PLATE 163 169 170 297 
1086 83451802 IBSULATOR aene 


FIGURE 8-14, 


COLOR OPTION CABINET (SHEET 1 of 3) 


77653386-E 8-21 


® 
SS. 
Yy SR 
WHMIS ITEM USED ON ALL a 
COLOR OPTION CABINETS 7 
_ EXCEPT OPTIONS 219 AND 214, o* 
IDENT NO DESCRIPTION WHERE USED 
0163 77058044 CGLOR OPT CAB TMA 
FROM SHEET 5 0164 77658045 COLOR OPT CAB TMA 
Ect 0165 77658046 COLOR OPT CAB TMA 
a) 0166 77658047 COLOR OPT CAB TMA 
0167 77658048 COLOR OPT CAE TMA 
Oat (04) 0168 77658049 COLOR OPT CAB TMA 
0169 77658050 COLOR OPT CAR TMA 
0170 77658051 COLOR OPT CAB TMA 
aa a 0171 77658052 COLCR OFT CAB TMA 
0172 77658053 COLOR OPT CAB TMA 
0173 77658054 COLOR OPT CAB TMA 
0204 77658009 COLOR OPT CAB TMA 
0205 77658010 COLOR OPT CAB TMA 
0206 77658011 COLUR OPT CAB TMA 
9207 77658012 COLOR OPT CAB TMA 
0208 77658013 COLOK OPT CAB TMA 
0209 77658014 COLOR OPT CAB TMA 
0210 77658016 COLOR UPT CAB TMA 
O211 77658017 COLOR OPT CAB TMA 
0212 77656018 COLOR OPT CAB TMA 
0213 77658019 COLOR OPT CAB TMA 
0214 77658020 COLOR OPT CAB TMA 
0215 7765802) COLOR OPT CAB TMA 
0216 77658023 COLOR OPT CAB TMA 
0217 77658024 COLOR OPT CAB TMA 
0218 77658025 COLOR OPT CAB TMA 
0219 77658026 COLOR OPT CAB TMA 
0220 77658027 COLOR OPT CAB TMA 
0221 77658028 COLOR UPT CAB TMA 
0222 77658030 COLOR OPT CAB TMA 
C223 77658031 COLOR OPT CAB TMA 
0224 77658032 COLOR OPT CAB TMA 
0225 77658033 COLOR OPT CAB TMA 
0226 77658034 COLOR OPT CAB TMA 
0282 94224651 LABEL- INFO 209 
0292 77658035 COLOR OPT CAR TMA 
0293 77658036 COLOR CPT CAR TMA 
0294 77658037 COLCR OPT CAB TMA 
9295 77658038 COLOR OPT CAB TMA 
0296 77658039 COLOR OPT CAB TMA 
0297 77658040 COLOR OPT CAB TMA 
Aste SHEET 0298 77658041 COLOR OPT CAB TMA 
i eae 461 0299 77658042 COLOR OPT CAB TMA 
0300 77658043 COLOR OPT CAB TMA 
0432 10127121 SCREW PAN HE MACH 163 169 
0442 10125606 WASHERS PLAIN ALL OPTIONS 
0461 10126402 WASH EXT TOOTH LO eeee 
0709 92723234 SCREW RUTTON SOC HE 164-168 204-209 
0709 92723234 SCREW BUTTON SOC HD 170 292-300 
0709 92723234 SCREW BUTTON SOC HD 211-213 215-226 
il 0822 51669410 TERMINAL see 
ne 0825 17901516 SCR THD ROLL seee 
i 0826 92743202 SCR MCH PAN PHL 8 sone 
i i 0842 83492000 HRACKET, CABLE, FRAME 298-300 
0642 834920C0 BRACKET, CABLE, FRAME 164-168 204-209 
0842 83492000 BRACKET, CABLE, FRAME 211-213 215-296 
os 1183 0885 75311905 HOLDER JOB TICKET 169 170 297 
1921 15012402 BUSHING SNAP IN ALL OPTIONS 
1021 = 1983 83450300 CLOSURE FRAME 297 
1145 83492001 CLOSURE FRAME 169 
1183 77830405 SCREW ALL. OPTLUNS 
1184 92074137 O-RING ALL OPTIONS 
1195 95694205 SPACER ALL OPTIONS 


l- 
FIGURE 8-14. COLOR OPTION CABINET (SHEET 2 of 3) 


77653386-E 


FROM SHEET 5 


SELECT 
HR THRU 


THRU 


(300) 


NOTE: REFER TO ASSEMBLY - COMPONENT PARTS LIST 
FOR PANEL IDENTIFICATION. 


COLOR OPTION DESCRIPTION TABLE 


D Aj DOA oy gt 


SIDE | END CON- END 
PTO FRONT _ TROL REAR 


992; 997; 1143 
1160 | 1161 1162 
sera 1 1 1] 1154 115 
| 1163 [ 603 [ 1365 =| 1166 B06 11168 1169 | ~*~! 
L158 T1159 [1160 | | 1162 
1166 | 806 '1168 | 5j2 — 
991! 1192 | 997 | 1143 
147, «797 
1138 | 1139 


437 : 
{2009 [2010 J 201 
806 | 807 | 808 
856 | B57 
_860_ 
867 
874 


toad 


902 | 903 | 9 
"909; 910 
906. | 917 | 
923 | 924 
937 J 953 
942 | 943" 
951 


Hi 
| 204 
T2085 _| 
206 
208] 
310-7 
oii 
aie 


‘ 
' 
oo! 


: 


loo 
oO 


‘ 
) 
oOo 
wo 


co 
i! 
Divo 


| 


im 
[ookt ad 
alo 
min 


i 


| 


FIGURE 8-14. COLOR OPTION CABINET (SHEET 3 of 3) 


77653386-E 8-23 


FROM SHEET 5 


ae 

Ze ait 
Cran 
ett 


be 


FIGURE 8-15. 


8-24 


IDENT NO 


DESCRIPTION 


WHERE USEL 


weeewwr eee wr zrrneoarewwmeen wwe een ee newt enwneanannn eer ere nr ewww cwnwe 


77661246 
10127111 
10125606 
10125105 
75806504 
10125106 
10126402 
93115287 
10126401 
75312013 
10127124 
10127120 
92723234 
10127347 
10126104 
75203200 
75263100 
75793301 
75284001 
75288300 
7579410) 
75794205 
75794001 
75794700 
92649009 
95530005 
51669410 
17901516 
92743202 
24524646 
93539004 
83446400 
92743158 
75774702 
83492000 
101257192 
83451804 
83451805 
10127348 
15012402 
95125301 
75884876 
77657728 
77657428 
83443728 
83443828 
776571 28 
77657228 
77657729 
83425629 
77830405 
92074137 
95694205 


COLOR OPT CAB 
SCREW PAW HE MACH 
WASHERS PLAIL 
NUT HEX MACH 
WASHERK-REDUCED 
HUT HEX MACH 

WASH EAT TOOTH Lo 
SCREhW PAN 

WASH EXT TOOTH LO 
SPEC ‘TAPE 

SCREW PAN HI MACH 
SCREW PAN HE MACH 
SCREW BUTTON SOC HL 
SCREW PAN ED MACH 
WwAOH IST TOOTH LE 
BAR-HANCLE 
BAR-TRIM 

LABEL SWITCH 
BAK-COVER 
MAGNETIC STEP 
SLIPE-LIP 
ROD-SLIGE 
SPACER-FLANGED 
SPRING-EXTERS TOM 6 
PIN, COTTER 

PIS, POLL HOS: BEACH 
TERMIMAL 

SCR THO ROT. 

SCR MCH PA FHI 
SLEEVING-NV Dev 
PAS TENER-PUSH ots 
BUMPER BYLCt 
SCREW SS PA HI 
CLIP-PUSH Its 


PRACKET, CAPLE, FRAME 


SCF FLAT HIE 
INSULATOR ADHESIVE 
LNSULATOR ADHESIVE 
SCREW PAR HE 
BUSHING SNAB Ls 
LOCTITE 

GR FLEXT BLE 

PL END FRONT 


PANEL TOP COVER EEA 


PNEL TOP CVR ki 
PNL TOR CVR CH 
COOR ACCESS 
PANEL SIDE 

PNL END FRONT 
PYLE CONTROL CAR 
SCREW 

O- RING 

SPACER 


COLOR OPTION CABINET (SPECIAL) 


77653386-E 


FROM SHEET 5 


as 


504 694 
OR 
788 
ITEM IDENT NO DESCRIPTION WHERE USED 
0194 83443513 RACK MT ASM TMA 
0195 83443514 RACK MT ASM TMA 
0229 83443504 RACK MT ASM TMA 
0231 83443506 RACK MT ASM TMA 
0232 83443507 RACK MT ASM TMA 
0233 83443509 RACK MT ASM TMA 
0442 10125606 WASHERS PLAIN 194 195 229 
RACK MOUNT INSTALLATION KIT 0443 10125607 WASHERS PLAIN 194 195 229 233 
ASSY ITEMS 0445 10125804 WASHERS SPR LOCK 194 195 
0445 10125804 WASHERS SPR LOCK 229 231-233 
SHEET 29 0461 10126402 WASH EXT TOGTH LO 194 229 231 232 
SHEET 28 0484 10127122 SCREW PAN HD MACH 194 229 231 23 
T SHEET 28 9504 93115287 SCREW PAN 194 229 231 24? 
EEE 0546 10127124 SCKEW PAN HL MACH 229 231 232 
0564 83447808 INSTLN KIT-RACK fT 194 
SHEET 28 0678 75284701 HANDLE-PULI. RACK 229 23L 242 
0678 75284701 HANDLE PULI. RACK 194 195 
0685 83444200 ANGLE-FRT PANEL 194 195 
0685 83444200 ANGLE-FRT PANEL 229 231 342 
0686 10127120 SCREW PAN HE MACH 194 195 
0686 10127120 SCREW PAN HD MACH 29q9 Yay Bea 
0687 92172000 BUMPER RUBBER 194 195 
0687 92172000 BUMPER RUBBER 229 231 232 
0694 75730805 CAPLE ASM GROUNE Pog oo Sak 4 43 
O7T11 19127347 SCREW PAN HE MACH 194195 2289 
O711 10127347 SCREW PAN HL MACH rs) ee, 
O712 10126104 WASH INT TOOTH LK 299-344. Big 
0712 10126104 WASH INT TOOTH Lk 194 195 
O713 63447805 INSTLY 2 1T-RACK MT 195 229 241 44 
0723 83451806 INSULATGR ACHESIVE ee are 
0723 83451806 INGSULATGR ADHESIVE 194 Las 
0724 51669404 TERMINAL O31 
0727 83457002 ALK UNTAKE 19d D945 Oy 84 
0729 10127128 PAN HE MACH SCR 194 195 Joy ogy 
0741 77604000 PRE -ELDTER-EILTER L394 195 
074) 77604000 PRE-FILTER-FILIER ae: ae a ae 
0788 93342193 SCREW 195 
0822 51669410 TERMINAL 194 229 
0843 94347104 SHOULDER WASHER THER 194 245 
0843 94347104 SHOULDER WASHER THER ae ee i ee 
0849 83451805 INSULATOR ADHESIVE pas Dame cr | Petia? 
0849 B3451805 INSULATOR APHES IVE Poy yas 
0961 77611443 CEMENT 1394 195 
0961 77611443 CEMENT Ded Ph og 
FIGURE 8-16. RACK MOUNT ASSEMBLY (SHEET 1 of 3) 
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FIGURE 8 16, RACK MOUNT 
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FROM SHEET 25 


WITH SLIDES 


IDENT NO 


10127121 
10127123 
10125004 
10125805 
10125106 
10127124 
10127124 
83478303 
83478304 
83443601 
10127144 
93211009 
93109322 
10127346 
83436601 
92196007 
83479501 
93211008 
83484500 
83484602 
83484602 
83485700 
10125108 
10126104 
10126104 
83447805 
83447806 
77830705 


8-28 


DESCRIPTION 


SCREW PAN HE MACH 
SCREW PAN HD MACH 
WASHERS SPR LOCK 
WASHERS SPR LOCK 
NUT HEX MACH 
SCREW PAN HD MACH 
SCREW PAN HD MACH 
SLIDE ASM RH 
SLIDE ASM LH 

KNOB ASM 

SCREW PAN HC 
WASHER PLAIN 10 
SPACER 

SCREW 

FENDER CABLE 
NUT-SPEED 

LATCH AS? 

WASHER 
MOUNT-SLIDE 
MOUNT-SLIDE KEYED 
MOUNT-SLICE KEYED 
STABILIZER 

NUT HEX MACH 

WASH INT TOOTH LK 
WASH INT TOOTH LK 
[INSTLN KIT-RACK MT 
INSTLN KIT-RACK MT 
INSULATOR 


FIGURE 8-17. 


WHBRE USED 


INSTALLATION KIT (SHEET. 1 of 2) 


t 
tROM SHEET 26 


WITHOUT SLIDES 
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FROM SHEET 25 


o 


WITHOUT SLIDES 


77653386-E 


FROM SHEET 27 


- 


WITH SLIDES 


FIGURE 8-17. 


INSTALLATION KIT (SHEET 2 of 2) 


IDENT NO 


10127121 
10127123 
10125804 
10125805 
10125106 
10127124 
83447808 
83478303 
83478304 
83443601 
10127144 
93211009 
93109322 
10127346 
6343660) 
92196007 
83479501 
93211008 
83484500 
83484602 
83485700 
10125108 
10126104 
77830705 
83447807 


DESCRIPTION 


SCREW PAN HE MACH 
SCREW PAN HD MACH 
WASHERS SPR LOCK 
WASHERS SPR LOCK 
NUT HEX MACH 
SCREW PAN HD MACH 
INSTLN KIT-RACK MT 
SLIDE ASM RH 
SLIDE ASM LIS 

KNOB ASM 

SCREW PAN HD 
WASHER PLAIN 10 
SPACER 

SCREW 

FENDER CABLE 
NUT-SPEED 

LATCH ASM 

WASHER 
MOUNT-SJ.IDE 
MOUNT-SLIDE KEYED 
STABILIZER 

NUT HEX MACH 

WASH INT TOOTH LK 
INSULATOR 


INSTLN KIT - RACK MT 


WHERE USED ~ 
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FROM SHEET 5 


183 (22) (283) 


THRU “THRU ‘THRU 


1S PROVIDED BY AN ITEM NUMBER WHICH APPEARS IN PAREN- 
THESISES IN THE "DESCRIPTION" COLUMN ON THIS SHEET, 
REFER TO ASSEMBLY COMPONENT PARTS LIST, SHEETS 35 THRU 
42, USING THIS ITEM NUMBER, TO DETERMINE IDENTIFIC STION 


ITEA ILRRT Ne. DESCRIPTOR VELtkE USEE 
0183 83442534 COLGR OPT RE MP (LO26) THA 
O184 83442533 COLOR OPT RK OMT (0048) TMA 
O185 83442532 COLCR OPT RK OMT (0592) TMA 
0166 8344253) COLOR OPT RE MT (6440) TMA 
O187 83442530 COLOR OPT RE MNT (Lid) TRA 
C168 83442529 CGLOR OPT RK OMT (O0d)6) ‘TMA 
O169 634942528 COLOR OPT RE OMT (e409) ‘TMA 
02734 63442501 CULOR OPT RE MTC LeCGG) TMA 
0235 83442502 COLOR OPT RE MTCO5S5) TMA 
0236 83442503 COLOR OPT RE OMTC(C5&a7) CIMA 
0237 63442505 COLOR GET BROMT(O547) TMA 
Q2368 83442506 COLUR OPT kR SIT(0625) INA 
0239 83442507 COLOR GPT BRE OMT (0027) THA 
0240 b344925C8 CULCK OPT RF MTCUS61 ) THA 
O24) 834492509 COLGR GPT ke STOOCG9) TMA 
O242 UId425 10 COLCK GPT RR OST CU659) TMA 
O243 HIA4F25]) 1 COLOR CPT RRO ETLEGdS ) TMA 
O244 645442597 COLOK CPT RE ST Cota?) TMA 
(’45 84442513 COLOR OPT KR OMT CU502) TMA 
(3946 83442514 COLOR OPT BR PEOCLOG3) TMA 
6247 83442504 COLOR CPT REOSTCOd) a) THA 
6248 634427516 COLOR OPT KK MTCLO8B) ‘TMA 
0263 83442525 COLOR OPT RRONT(O994) TMA 
0284 83442524 COLOR OPT RE E!T(0995) TMA 
0285 83442517 COLOR OPT Re MNTC1092) TMA 
62606 83442518 COLOR OPT RK MT( 1106) TMA 
0287 83442596 COLOR OPT RE MT(0B97) THA 
0288 83442521 COLCR OFT RE MTCLIAL) TMA 
0289 83442520 COLOR OPT RK MNT(O0607) THA 
0290 83442522 COLOR OPT KR OST(CLI4O) TMA 
0291 83442523 COLOR OPT KR MNT(0547) TMA 
0409 83440314 FRONT PNIL RACK PAINT 189 
0416 83442121 FRONT PNE FACK PALLET 168 
0418 83442103 FRONT PNL RACK 247 
0440 63442129 FRONT PANEL RACK PAINT 186 
0443 10125607 WASHERS PLAIN 237 243 
0461 10126402 WASHED EXT TOCTH Le » 237 243 
0484 10127122 SCREW PAN HO MACH 237 243 
0504 93115287 SCKEW PAN 237 243 
0545 83442106 FRONT PNL KRACK PAINT 235 243 
0547 83442109 FRONT PNL RACK PAINT 236 737 291 
0561 83442143 FRONT PNL BACK PAINT 240 
0562 77834346 FRONT PNL RACK PAINT 245 
0592 77581454 FRONT PANEL RACK PAINT 185 
0607 83442178 FRONT PNEL RACK PAINT 269 
0625 83460801 PHL CNTL RACK SLKSCN 238 
0627 W3442123 FRONT PNL RACK PAINT 239 
0648 77582940 FRONT PANEL RACK PAINT 184 
0649 83442166 FRONT PNE RACK PAINT 241 
0650 83442154 FRONT PNT, RACK PAINT 242 
0678 7528470) HANDLE PULL RACK 237 243 
0685 83444200 ANGLE-FRT PANEL 237 243 
0686 10127120 SCREW PAN HD MACH 237 243 247 
0687 92172000 BUMPER RUBBER 237 243 
0694 75730805 CABLE ASM GROUND 237 243 
O712 10126104 WASH INT TOOTH LK 237 243 
0723 83451806 INSULATOR ADHESIVE 237 243 
0727 83457002 AIR INTAKE 237 243 
0729 10127126 PAN HD MACH SCR 237 243 
0741 77604000 PRE-FILTER-FILTER 237 243 
0811 75793301 LABEL SWITCH 287-290 295 
OB1L 75793301 LABEL SWITCH 183 184 186 
0811 75793301 LABEL SWITCH 234-237 239-245 
0811 75793301 LABEL SWITCH 187 188 248 285 
‘ 0822 51669410 TERMINAL 237 
0843 94347104 SHOULDER WASHER THER 237 243 
0847 83442108 FRONT PNIL RACK 244 
0849 834514805 INSULATOR ADHESIVE 237 243 
0897 83442110 FRONT PN RACK 287 
0994 83442197 FRONT PNL RACK PAINT 0283 
0995 83442198 FRONT PNL RACK PAINT 0284 
1028 83442124 FRONT PHL RACK PAINT 183 
1063 83442165 FRT PNL RCK PNT 246 
1066 83442104 FRONT PNL RACK PAINT 234 
1088 83442136 FRONT PHL. RACK PAINT 248 
1092 83442172 FRONT PNL RACK PAINT 285 
1108 83442170 FRONT PNL RACK PAINT 286 
1140 83442190 FRONT PNL 290 
1141 83442189 FRONT PNL RACK 288 
1188 83442157 FRONT PANEL RACK PAINT 187 


FIGURE 8-18. TOP MECHANICAL ASSEMBLY OPTIONS 
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SELECT 


4 FOR PWa's SEE HPC 
267 


PACKAGE FOR CORRECT CIRCUIT 
BOARD IDENTIFICATION AND 
BREAK DOWN. 


HRU 


s) 


FROM SHEET 5 


1065sP 
768 SP 


1065sP 
6115p 


an 


™ 
672 SP 


FROM SHEET 5 


* 1/O CIRCUIT BOARD REF, 


FIGURE 8-19. 
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FROM SHEET 6 


*%#K REFER TO RW, 
(SHEET SS-7) 


0824 
0829 
0830 
0831 
06832 
1065 
1070 
1071 
1072 
1073 
1074 
1075 


HEAD OPTION 


IDENT NO 


75305707 
75305703 
75305704 
75305706 
75305705 
75795309 
75795307 
7°795308 
75740123 
75740119 
75740115 
75740113 
79740121 
75740124 
75740117 
75740118 
75740114 
101 25804 
10125804 
8344470) 
75738604 
75738610 
75738607 
75738608 
75738054 
10127120 
75738655 
75037504 
75037505 
75300200 
70590208 
70590209 
75300100 
70590306 
70590307 
73460700 
75738652 
75037506 
75037507 
70590304 
70590305 
70590206 
70590207 


DESCRIPTION 


TERMINATOR 
TERMINATOR 
TERMI'iIATOR 
TERMINATOR 
TEkKMINATOR 
1-O OPT CAB 
1-O0 GPT CAB 


"-O C 
HEAD 
LAD 
HEAD OPT 
HEAD GPT 
HEAD O! 
HEAD © 
HEAD OPT 
HEAR OPT 
HEAD OPT 


iT 
OF 1 


~ CAB 


IGN 
ION 
ION 
ICN 
TUN 
Ick. 
ION 
ION 
ION 


WASHERS SPR LOCK 
WASHERS SPR LOCK 
JUMPER ASI 


RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
SCRE}. 
RESISTOK 
HEA’ ASM 
HEAD ASM 
RESISTOR 
HEAD ASM 
HEAD ASM 
RESISTOR 
HEAD ASM 
HEAD ASM 
CARRIAGE 
RESISTOR 
HEAD ASM 
HEAD ASM 
HEALD ASM 
HEAL ASM 
HEAD ASM 
HFAD ASM 


Ag. 


NODULE 110 
MODULE 1K 
MORULE 330 
NOBUS 
HCTULE 220 
HD MACH 
AOPULE 330 
(.OWER) 
(U' PER) 
MOLULE 
(LOWER) 
(UPPER) 
MOLULE 
(LOWF.:) 
(UPPER) 
HEIGHT 
MODULE 
( LOWER) 
(UPPER) 
( LOWER) 
(UPPFR) 
(LCWER) 
(UPPER) 


WHERE USED 


TMA 
MOND 
MOL 
MOD 
NOD 
MOD 
MOD 
MuD 
MOD 
MOD 
267-269 
267-269 
267-269 
251 252 
251 
252 254 
254 
249 
267-269 
249 253 
307 312 
307 312 
307 311 
308 
308 
3080310 


314 


314 
314 
315 
315 


314 


312 


3132315 


315 


G2) 08) Go) (9) an) @2).Gag) G18) GD 


1072 1072 
1073 1073 


815 827 
823 828 830 
824 829 


OPTIONS 


829 829 


831 


1074 
1075 1071 824 


824 815 
1070 823 


832 


829 


‘E BOARD LOCATED IN HPC DOCUMENT PACKAGE. 


829 
B32 


** B04 


829 


829 
1074 
1075 
832 


8-31 


1010 
701—->@ 
10207 & 
1186 
1018 
IDENT NO DESCRIPTION 
77599402 PWR ASM (INPUT) 
10127123 SCREW PAN HCD MACH 
10125606 WASHERS PLAIN 
10125607 WASHERS PLAIN 
10125804 WASHERS SPR LOCK 
10125106 NUT HEX MACH 
10127125 SCREW PAN HD MACH 
92196007 NUT-SPEED 
93592200 SCR TPG HEX PNL 
10125108 NUT HEX MACH 
10126104 WASH INT TOOTH LK 
75730603 CHASSIS AC BOX 220V 
75730701 CVR CHASSIS AC INP 
75731001 CONVENIENCE OUTLET 
92411002 FUSE HOLDER 
92371016 FUSE GK ACTING 5 AMP 
77610304 PLATE, WARNING 
92801001 CLAMP, CABLE 
93041205 STRIP TERMINAL 
93067003 JUMPER, BARRIER ST 
75731104 CABLE-JUMPER BLACK 
75730806 CABLE ASM GRND 
7573130! SYMBOL GRND (CECAL) 
10126105 WASH INT TOOTH LK 
77599501 POWER CORD ASM 
93105305 MARKER STRIP 
75730602 CHASSIS PWR INPUT 
75730808 CABLE ASM GND 
7572902) CABLE JMPR 
77644628 PWR CORD ASM 
75730807 CABLE GND 
92491020 STRAIN RELIEF 
15164374 FILTER 


FROM SHEET 5 
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WHERE USED 


1023 7} 


883 
883 


883 


FIGURE 8-20. 


FROM SHEET 20 


883 


POWER INPUT AND FILTER BOX 


© SUPPLIED AS ONE PART 
%H% SUPPLIED AS ONE PART 


1165 
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eee nnm-- ee ee 
meer awssaceuamrney 


Gre 


FROM SHEET 5 


SUPPLIED AS ONE PART 
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FIGURE 8-21, 


-w2 ee 


1056 


IDENT NO 


10127111 
10127123 
19127123 
10125606 
10125607 
10126403 
10126103 
92196007 
93592200 
10125108 
94281426 
10126104 
75287700 
77610304 
9280100) 
75731301 
10126105 
83415900 
83492701 
83428902 
83442000 
8342601 
94806900 
94807000 
62071534 
7572648) 3 
75726812 
9424)102 
75729011 
75729007 
75729003 
75729001 
75729012 
75729022 
75729023 
75729024 
75729025 
17901515 
17901519 
83978002 
759752203 
93522009 
83424700 
83407505 
B34075148 


DESCRIPTION 


PWR ASM (A.C. OFT) 
SCREW PAN HD MACH 
SCRLW PAN HD MACH 
SCREW PAN HO MACH 
WASHERS PLAIN 
WASHERS PLAIN 

WASH EXT TOOTH LO 
WASH INT TOOTH LK 
NUT-SPEED 

SCR TPG HEX PNL 
NUT HEX MACH 

BR CABLE GROUND 
WASH INT TOOTH LK 
GASKET = DOOR 
PLATE, WARING 
CLAMP, CABLE 
SYMBGL GRNEL (DECAL) 
WASH INT TOOTH LE 
POWER CORD 

AC SWCH BX ASI NCR 
AC tISTR BX COMMON 
CHANNEL-CONTLR NCR 
CHASSIS-AC DISTR BX 
RECEPTACLE FEMALE 
RECEPTACLE MALE 
FILTER Ret 

TERMINAL RLOCK 
TERMINAL BLOCK 

CKT BKR-OVERCURKENT 
CABLE-JUMPER GREEN 
CABLE-JUMPER BLACK 
CABLE-JUMPER WHITE 
CABLE-JUBPER YELLOW 
CABLE-JUMPER BLACK 
CABLE-JUMPER WHITE 
CABLE-JUMPLR BLACK 
CABLE-JUMPFR HLACK 
CABLE-JUMPER WHITE 
SCR THE ROLL 

SCR THD ROLL PAN HP 
LINECOFD MOBULE STL 
CABLE-CLRCUILT URKR 
PLUG-SNAP BUTTON 
COVER-CHASSIS 
LABEL, 
LABEL, 


POWER ASSEMBLY (AC OPTION) 


‘ 


SELF ADHERING 
SELF ADHERING 


WHERE USED 


cent ewe ew Be BM ewe eee Bmw wm en wrawroe mw wenn we wea a 


276 1026 
276 
276 
276 
1026 
1026 
1026 
1026 
276 
276 
276 
276 
1026 
1026 
1026 
1026 
1026 
1026 
1026 
1926 
1026 
10:26 
1026 
1026 
1026 
1026 
1026 
L026 
1026 
1026 
1026 
LO2E€ 
1026 
1026 
LO2b6 
1696 


8-33 


SWITCH BOARD ASSEMBLY 


FROM SHEET 5 MAGNET ASSEMBLY 


FROM SHEET 12 


—— 


a 77832393 SP 
LAMP 


75319802 SP 
MAGNETIC CORE 


SPINDLE 
FROM SHEET 12 


75317102 SP 
HOUSING AND MAGNET 


FIXED DISK 
7619064) SP 
(PREPACKAGED REPLACEMENT 
FOR 89293100) 


TRANSDUCER-CONN ASSEMBLY 
FROM SHEET 12 


RETAINER SCREW 
77661195 SP 


FIGURE 8-22. SPARE PARTS PROVISIONING 
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bade | 
O150 
O152 
O153 
Ql? 
O1l60 
(1163 
O163 
0163 
Olod 
G164 
Olod 
O164 
OlLo64d 
OL6S 
OlosS 
OLod 
O165 
166 
wW16b 
U1l66 
0166 
QO} 67 
(+o? 
Ol? 
()67 
Olob 
Glow 
1 Gt 
Olt 
169 
(104 
G169 
0169 
“170 
my70 
G70 
G1? 
O71 
O17) 
Ol?) 
O17) 
O172 
Ul?2 
i172 
G17? 
O73 
Or73 
O73 
0163 
C1863 
O184 
GLE 
“185 
LES 
CLE 
O1L66 
Ol’? 
Odes? 
O16K 
Orb 
oegy 
O169 
(190 
191 
"19? 
193 
CLOY 
C19 s 
194 
L194 
OYAYS 
OOS 
o19b 
O18 
©4949 
199 
me on a 
A 
(190) 
OO] 
(121)? 
{ 20? 
mug 
O04 
TP a | 
204 
tC 
© Qhg 
fetes 
205 
O2OS 
20s 
(206 
O20 
O206 
HOG 
yo) 
Oda? 
C207 
(907 
208 
0208 


IDENT HO 


75306101 
7569525) 
TIEIOTO]I 
77?ob1 240 
T7661 246 
7TIO5HCH4 
TIoonodad 
7765b044 
77650044 
771650045 
TIBSHOAS 
P)oebobUd 
77058045 
7765046 
PIESHUALG 
7709046 
TIOSBUS6 
77Q5H047 
7T7G5UC4? 
77056647 
7176568047 
T7TOSBOAS 
77 05b0498 
I7O5SBO4R 
77058046 
77656049 
776054049 
2705 O49 
TIESBOCAYI 
77658050 
77058056 
T7G9S805C 
77658050 
77658051 
T7IESEOS1 
72656051 
T7IU5HC51 
T7 650052 
717658052 
T705800® 2 
T7G5bL Oo? 
17658053 
77058053 
7705005 3 
77658053 
77658054 
77658054 
77656054 
84442534 
834492534 
6344275355 
3440595 
tidao532 
b34dd2532 
3440541 
634492551 
bd qQos ye 
b5d925 50 
83442529 
b344 2599 
6344252h 
hdgdo5 ot 
T5HR9C 9] 5 
TIGL 1463 
Sss44d9571 
34493511 
Hhigg35) 2 
GIF4DI51 2 
Hilg4551 4 
C544 4513 
H446 3514 
P3445514 
77O57 its 
77057303 
6s 447309 
83442509 
HIG BLE 
widaogla 
63442311 
baggy 
64442412 
bigdo sd? 
UIdgrsd 3 
ce ee ee a) 
IIESEOCY 
7EOKLOY 
FICS OD 
V7o5t£ 9 
PIGSEQLEO 
77658016 
77656016 
7765bC 1: 
TIES LI 
7765001] 
77656013 
T7C5bO!t 
7165601 2 
77656012 
TIGCSED) 2 
TICSEO] 2 
765013 
VIGSECL SY 


DESCRIPTION 


TETHER LINE 
UNDERCOVER ASM 
UNEERCCVLR ASB, 


COLOR 
CULOR 
COLUR 
COLOR 
COLOR 
COLOR 
CCLOR 
COLOK 
COLOR 
COLOR 
COLOK 
COLCk 
COLOK 
CULOR 
COLOR 
CUOLUK 
COLOR 
COLOR 
COLOR 
COLOR 
COLOR 
COLOR 
COLOR 
CULCLR 
COLGR 
COLOR 
CULGR 
COLCR 
CULOR 
CULCR 
COLOR 
COLGE 
COLCK 
COLGR 
COLOR 
COLCK 
CoLOR 
COLGh 
COLChK 
COLOR 
COLOR 
COLOR 
COLOR 
COLOR 
COLOR 
COLGR 
COLOR 
COLOR 
CULGR 
COLOR 
COLCR 
.OLCH 

CULOR 
COLLR 
COLGK 
CGLOR 
COLGK 
COLOR 
CULGOR 


UPI 
OPI 
CPT 
OPT 
OPT 
OPT 
CPT 
OPT 
OPT 
CPT 
CPT 
OPT 
OPT 
OPT 
OPT 
OPT 
OPT 
OPT 
OFT 
OPT 
OPI 
CPT 
OPT 
OPT 
OPT: 
CPT 
OPT 
OPT 
CPT 
CPI 
CPT 
VPI 
OPT 
OPT 
OP1 
OPI 
CPI 
CPI 
OPT 
OPT 
OPT 
OPT 
CPI 
OPT 
CPT 
OPT 
CPI 
OPT 
CPT 
OPT 
CPI 
OPT 
CPI 
OPT 
(PT 
OPT 
CPI 
CPI 
CPI 


LANEPLATE 
NAMEPLATE 


FACK BT 


RACK MT AS 
RACK MT AS 


FACk M1 
RACh &T 
PACK MT 
RACK MT 
KACE &1 


RASE FRABE 
HASE BFRARE 


LASSE FE 


BASE Ek AS 
BASE ER AS 
bhASH ER AS 
bASE TR AS 
BASE FR AS 
HASE FR AS 
BASE FR AS 
BASE FR AS 
BASE ER AS 


CULOR 
CULO 
CULCk 
Co Lk 
CcbeR 
COLCK 
CCLGOR 
CULUF 
COLO 
COLCK 
Caf of 
CU TCh 
COLOR 
COLG A 
COLOR 
COLGhR 
COLCkK 
CULOF 


77653386-E 


CPT 
GP 
GPT 
GPT 
CrT 
Ge 
OPT 
CUT 
ORT 


y 
) 
bi} 
) 


, 
’ 


mere wt owe mew 


CPT 
‘ J 
CET 
GPT 
CHI 
OPT 
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SCREW PA 


hoWE 
NOD 
NouE 
oE 


hob 


SoHE 
NOP 


SCREW PAN HP 


SUREW PA 


Nop 


SCREW PAN HG 
SCREW PAN HP 


SCREW PA 
SCREW PA 
SCREW PA 
SCREW PA 
SCREW PA 
SCREW PA 
SCREW PA 
OCREW PA 
SCREW PA 


Poe 
NOE 
N HE 
NOD 
NOL 
NOHO 
io oHE 
NOD 
NoHD 


SCREW PAR ED 


SCKEW PA 
SCREW PA 
OCR ECC 
OCR SOC 
CIRCUIT 
SCREW CA 
OCKER CA 
SCKEW CA 
WASHERS 
WASHERS 
WASHERS 
FROST PA 
WASHERS 
WASHERS 
WASHERS 
WASHERS 
WASHERS 
WASHERS 
WASHERS 
WASHERS 
WASHERS 
WAGKERS 
WASHERS 
WASHERS 
WASHERS 
WASHERS 
WASHERS 
WASHERS 
WASHERS 
WASHERS 
WASHERS 
WASHERS 
WASHERS 
WASHERS 
WASHERS 
WASHERS 
WASHEKS 
WASHERS 
WASHERS 
WASHERS 
WASHERS 
VASHERS 
WASHERS 
WASHERS 
WASHERS 
WASHERS 


717653386-E 


NS HD 
N HD 
HE 

ht 

LRKR 
P SUC 
Pp SOC 
P suc 
PLALN 
PLATS 
PLAIN 


NEL RACK PAINT 


PLAIN 
PLALN 
PLAIN 
PLAIN 
PLAIN 
PLAIN 
PLAIN 
PLAT 
PLAIR 
PLAIN 
PLALN 
PLAIN 
PLAIN 
PLAIN 
PLAIN 
PLATE 
PLAIN 
PLATS 
PLAIN 
PLAIN 
PLAIN 
PLAIN 
PLAIN 
PLAIN 
PLAIN 
PLALS 
PLAIN 
PLALY 
PLAIN 
PLAIN 
PLAIN 
PLATE 
PLAIN 
PLAIN 


MACH 
MACH 
MACH 
NACH 
MACH 
MACH 
MACh 
MACH 
MACH 
BACH 
MACH 
MACH 
MACH 
MACH 
MACH 
MACH 
MACH 
MACH 
MACH 
MACH 
MACH 
MACH 
MACH 
BACH 
MACH 
MACH 
MACH 
MACh 
MACH 


BON 
Hil 
iD 
Hip 


WHERE USED 


186 
564 779 
301 
485 
346 
345 
247 
500 776 
301 
301 
30} 
30} 
301 
301 
40] 
JO1 
S46 
39) 
30] 
404 
301 
30] 
354 519 


7u0 


77 


ALL OPTIONS 


1026 
JO] 
lt2 
500 776 
526 
301 
470 
345 
346 
$0) 
30} 
713 
519 
564 1007 
30) 
163 169 
301 
30) 
sO] 
713 
301 
301 
564 
227 
276 
1026 
275 Gb3 
30) 
30} 
500 776 
JO1 
301 
30] 
JO\ 
404 
358 
186 
500 776 
JO) 
345 
346 
327 329 
779 
465 
470 
30% 
404 
519 
JO} 
30} 
301 
276 
162 
275 863 
194 195 
226 


778 


776 


778 


229 


ALL OPTIONS 


193 227 
Jol 
404 
404 


ALL OPTIONS 


194 195 
275 
1026 
228 230 
193 227 
301 

30} 

202 203 
237 243 


229 233 


ITEM 


IDENT NO 


DESCRIPTI 


ON 


WASHERS PLAT 


0443 
Og44g 
44a 
C445 
Og45 
Oddh 
Cags 
O445 
C445 
0445 
O94 
0445 
N445 
O494d5 
0445 
Ta: Xs Bs) 
Ogd5 
O4g45 
Odd 
(a5 
da 
ine 3 Bs) 
O4a5 
Oddo 
C446 
Ogdo 
O4946 
Uda 
(dao 
Od46 
0446 
Oddo 
0447 
0447 
O94y 
O94 
addy 
Cad dg ts 
0439 
NaAgG 
0449 
{449 
0449 
Oddy 
Uday 
0449 
0450 
O45) 
0451 
0451 
Og 5} 
O45] 
452 
qg54 
454 
955 
(456 
0457 
0458 
O45e 
0458 
O458 
0958 
3454 
O458 
0458 
C459 
Ogo0 
Ogen 
6461 
Uqol 
C461 
OC 4ol 
G46) 
0461 
C461 
O91 
Odol 
646) 
O46? 
6462 
Odo3 
Ogod 
04965 
O46 
0466 
0466 
0467 
0467 
0468 
0466 
0468 
O466 
0469 
0469 
0470 
0470 
0471 
0472 
C472 
0472 
0472 


10125607 
10) 25800 
Lol! 5SHue 
LOL25b04 
bore S8Og 
LOL 25R0O4 
Lob25604 
lol? Sbog 
Lol 2Shog 
LOL 25604 
LO) 25tug 
10125804 
10125604 
101 25804 
LO)? S804 
10) 2564 
LOE 2 Sr 
LOLe5Ba4g 
LOL OSWOdg 
LOY 258g 
1G) 25804 
LOL2580O4 
LOL? 5604 
LO}? 5803 
LOL 2500 3 
LOL? 964 
LO) 256045 
10125603 
LO) 95863 
Lob eSebod 
10) 25803 
LOL25803 
10] 2622 
Lol26220 
10125805 
LOL25605 
10125805 
10125805 
16) 25105 
101251305 
LOl2510§5 
LOL2S1GO5 
POL25105 
LOL25105 
LOb25105 
LOL25105 
75792600 
75806504 
75606504 
75806504 
75806504 
75066504 
956432468 
51568605 
92742222 
75796902 
7531392) 
7T5HOO0d60 
10125106 
10125106 
1Ob25106 
10125106 
10125106 
10125106 
160125106 
16125106 
92054227 
24547502 
24547502 
19126462 
10126402 
160126402 
10126403 
10° 26402 
10126402 
10126402 
10126492 
11 20402 
101) 20402 
S165 4006 
51655006 
TOBE? 
7973950) 
75739704 
92021004 
92021004 
92621004 
SLHS3005 
S145 S005 
191271 25 
10127125 
10127125 
160127125 
95125305 
95125305 
75308012 
75308012 
92824097 
10127114 
10127114 
10127114 
10127114 


WASHERS & 
WASHERS S 
WASHERS & 
WASHERS & 
WASHERS & 
WASHERS & 
WASHERS os 
WASHEKS S 
WASHERS & 
WASHERS S&S 
WASHERS S 
WASHERS S 
WASHERS 9 
WASHERS & 
WASHERS $ 
WASHERS & 
WASHERS S 
WASHERS S 
WASHERS & 
WADHEBGS S&S 
WASHERS 5 
WADEERS S 
WASHERS & 
WASHTE RS S 
WASHERS S 
WASHERS S& 
WASHERS & 
WASHERS & 
WASHERS S 
WASHERS 
WASHIT RS S 
SCk HEX S 
OCR hbExX S 
WASHERS © 
WASHERS S 
WASHERS 
VAGHERS & 
LUT REA OM 
BLT Hh os 


WUT BRA OM 


SUT HEA OM 
RUT HEA ON 
NUT HEX OM 
GUT HEX OM 
CUT HEX BM 
LULER 


Pk 
PR 
Vk 
tk 
PR 
VR 
PR 
th 
Pk 
PR 
Pk 
PR 
Di 
PR 
PR 
Ik 
IR 
Ph 
VK 
ik 
PF 
UR 
PR 
PR 
PR 
Vi 
Pk 
PR 
Pk 
PR 
Pk 
OC 
oC 
PR 
PP 
PR 
th 
ACH 
ACH 
Act. 
ACH 
ACH 
ACH 
ACH 
ACh 


Lick 
Lack 
Lock 
Lor 
Lok 
LOCK 
LOCK 
LOCK 
LUCK 
LOoCk 
LOCK 
Lock 
LOCKE 
Lock 
Lt 
LOCk 
LOCk 
LOCK 
LOCK 
LOCh 
LOCK 
Lock 
LOCH 
LOCK 
LOCK 
LOCK 
LOCh 
LOUCk 
LOCK 
He 

hb 

LOCK 
LOCK 
LuCK 
LOCK 


WASHER-BELUCEL 
WASHER-RECUCEL 
WASHER-REDUCEL 
WASHER KECUCED 
WASHER-RELUCEL 
TLRM INSULATOR 


WASHER 
SCKE PH 


ALBESIVE 


SUT HEX M 
NUT HEA MB 
SUT HEX 
NUT HEA M 
LUT HEX 1 
BUT HEA BM 
RUT HEA bi 
RUT HEX M 
CR MEAKI’ 


HI. 


RUb 


ACH 
ACH 
ACH 
ACH 
ACh 
ACH 
ACH 
ACH 
G ui 


MACH 
CARPE R-CSCILLATION 

HER PASE. 
PIL-ACTUATOR ALIGUMERT 


ALL 


PLATE, WARRING 
PLATE, WARNING 


WASH EXT 
WASH EAT 
WASH EAT 
WASH EAT 
WASH EXT 
WASH LAT 
WASH EAT 
WASH LAT 
WASH EAT 
WASH EXT 


SWITCH bO 
PI, DOWE 
Pits, COWE. 
PIN, DObek 
CLAMP 

CLAMP 

SCREW PAN 
SCREW PA 
SCREW PAR 
SCRUW PAN 


TOG 
TOU 


TH LO 
TH Lo 


TOCTH LO 
TOCTE LG 


TOU 
TOU 
TOU 
TOU 
TOO 
TOO 


ARE. 
I. 
L 
L 


Hl 
he 
HE 
HD 


Th LO 
TH. LO 
TH LO 
TH LO 
TH LO 


TH LO 
CLAMP, CABLE ADHESIVE 
CLAMP, CABLE ADHESIVE 
KLTRKACT HARNESS 
PRE-AMP HARNESS 


MACH 
MACH 
MACH 
MACH 


LOCTITE GhALE C 
LOCTITLE GRADE C€ 
CARD CAGK ASM 
CARE CACE ASM 


SCkKEW CAP 
SCR PAN H 
SCkK PAN H 
SCK PAN H 
SCR PAN H 


8) 
p 
'e) 
D 


ASM 
ASH 
PAKNESS 


WHERE USED SHEET 
See Jit 778 S10 
Jud $17 
avs Gh? 
15 {4,7 
Std dea? 524 
19d 195 82% 
Ae se ce | 125 
all. 87 
Htod Ste 
"19 O19 
ee | S15 
ted 4 Sd?2 
qo S16 
V1 Sle 
Jt 7-269 | 
220 204 wa © 
132 s3Q- 4s Sb 
267-2649 ee 
IG Shs 
dol nd 
Co} Sle 
yond Sha 
$0) 417 
go) hdl 
470 id 
526 Slo 
54° 779 780 SY 
346 ot 
301 SL? 
$5bs S19 Sls 
200 776 778 S10 
quid S1LS 
str} 417 
590 770 770 Slo 
V3 S26 
Std Joo? S29 
301 bl 
$0) Sle 
346 SU 
199-203 G19 
41 Sil 
@eese $2] 
470 sl4 
345 47 
198 42 
162 2 
416 $17 
ALL OPT1LONS $2} 
1G2 524 
30} $1? 
519 516 
30) S13 
500 776 776 $1 
10} S$.) 
JO] £44 
301 Sae 
JO] S12 
d01 Ske 
564 1007 S29 
162 24 
275 8B3 S352 
3JO1 S12 
@eaanrk $2] 
500 776 77b SIC 
713 $26 
404 LAS 
416 S17 
301 $11 
301 S13 
301 S14 
237 243 SIO 
194 229 231 232 825 
54 776 778 She 
227 827 
199 200 202 203 S19 
aeoere S22 
19ts $20 
162 $24 
301 Sli 
SU slJ 
4301 Sl2 
301 $12 
30] S12? 
301 Sle 
30] S12 
301 S13 
423 $17? 
3C] 412 
30) $13 
JO] S13 
404 S16 
275 $32 
202 263 $19 
30) $17 
301 Sl2 
JO1 S11 
301 G14 
423 S17 
301 S12 
470 514 
30] Sil 
30] $13 
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ITEM IDENT NO 


479 
Vag 79 
ug79 
ng 9 
2479 
g7a 
{hah 4 
ans Bo 
edbl 
(gesd 
(othe 
tah. 
(ahe2 
are 3 cots 
VAbe 
C4Bo 
Odod 
Odd 
Pass 
Vag treed 
' ghd 
6485 
High 
iQ be 
itsdty 7 
Cah ies 
cabs 
—8b9 
Cae 
or oe 
395 
ap bay 
95S 
or aa) 
C496 
odo? 
CZ 9ti 
OS 9b 
499 
VHC 
Gry Cts 
(Hard 
Soe 
153 
6504 
504g 
(rah 
1504 
C504 
Sig 
905 
S06 
5.1? 
u50b 
G9HO09 
N95] 
was a 
N510 
0516 
C510 
O90 
O516 
se ae) 
C5) 
esd) 
S12 
513 
O5914 
O14 
514 
915 
C516 
517 
0518 
519 
oe ee 
9920 
O521 
C522 
(1523 
1524 
C525 
0526 
527 
1528 
0529 
530 
OS 31 
O532 
O53 
0534 
534 


46334400 
77658252 
77Ah405 39 
79797100 
LOR26I16 
1012320215 
LOL25603 
1C125603 
1CV256003 
LGi2soud 
Le 1 2560) 
LOL OSbO2 
Perrone) 
CLO S601 
bob eshot 
bedesood 
efiledbl 
ebay age: 
PIHA5ST AL 
yeloude J 
sub luda 
beloetde 3 
Lelwode 3 
Lob2ude gs 
beld6405 
7S?oOILOO 
LOLQ27 22° 
POROTLI2 


UsdS los 
aS Savi One 3 
Sebo Od 
Yq O5dOG 
badlobed 
wid) Sor 7 
sd) St 7 
T7611 358 
WHoydg oro 
ka Letlaly 
YLo LoL? 
Gsde odea 
WIA MQ 
byes 0510 
Yoder 
GVO59bbO Y 
S55 96004 
955900 1 
sshd dl 
trodtsd lad 
wdsto7 bed 
5th 2 seed 
P97 MBS 
93115 2057 
991.5267 
94115207 
OIL Sot? 
93119287 
93115207 
HS9d5N00 
77661196 
77669810 
THTOSAOD 
7366966) 
PL ees. 
LOl26401 
1O1l6401 
Lol2odol 
101 26461 
eb264eul 
160126401 
LO) 204061 
POY 2640) 
92021001 
3425622 
92021095 
75312013 
MS sL 2013 
75312613 
75484647 
72959900 
15666 161 
bO’2susu 
3457902 
H3457909 
79739105 
H3Id50500 
10125920 
92196031 
95649726 
75316104 
83475561 
7539196003 
834497362 
TSILIIOY 
75797400: 
THSLTSOL 
75884902 
275317200 
93623000 
93623000 


8-38 


ASSEMBLY - COMPONENT PARTS LIST 


DESCRIPTION WHERE USED 
LABEL-CAUTION 301 
PLATE-IND PUR SUP 301 

IDENT PLATE-PRODUCT 301 

STAND OFF 301 

SCREW CAP SCC HD 301 

SCREW CAP SOC HD 301 
WASHERS PLAIN 404 
WASHERS PLAIN 528 
WASHERS PLALL 301 
WASHERS PLAIN 779 
WASHERS SPR LOCK 404 
WASHERS SOK LOCK 528 
WASHERS SPR LOCK 346 
hASHERKS SPR LOCK 404 
WASHERS SPR LOCK 179 
WASHERS SPkK LOCK Ju) 
LUBRIPLATE  JC-AA 301 

GROUNL STRAP 36] 

CROURL STRAP 301 

WASH EAT TOOTH Le 564° 780 
WASH EAT TOOTH Lo JO] 

Weak EXT TCOTH LO 199-203 
WASH EXT TOOTH LO 196 

WASH EXT TOOTH Lo 500 776 776 
WASH EXT TOOTH LO 276 
LABEL-SwilTUCh J$O] 

SURKEW PAO HL NACH 500 776 778 
SCREW PAN HD BACH 227 

SURBRW PAR CHE MACH 237 343 


SURE PAR bt MACH 
SCkRR PAN BO MACH 
MACELRTIC SENSCOkR ASH 
MAGRE TIC SENSUR ASB 
PRONT PANEL, 

PIR, FETeCh 

LALEL 

LABEL 

LABEL 

ALHESIVE 
SPACER-LRASS 

SUREW PAN HE MACH 
WASHER-SHOULLTER FIBE 
SECTOR KING ASM & 
SEETGR KISG ASK. 8 
CIRCUIT HRKR 

CUBMEC TOR 

BUSHING 

PUSHING 

BUSHING 

PoWER SUPPLY CHASSIS 
PohER SUPPLY CHASSIS 
LLOWER ASM 

VOLTAGE ALJUST PLUG 
SENSOR CABLE ASM 
SCRE PAN 

SCREW PA 

SCREW PAN 

SCREW PAN 

SCREW PAK 

SCREW PAN 
MOUNT-SENSCR 
LRACKET-STATIC GREE 
SPRING STATIC GROUNT 
SENSOR CABIE ASM 
LABEL-CORFIG 

WASH EXT TOCTH LO 
WASH EXT TCOTH LO 
WASH EXT TCOTH LO 
WASH EXT TOOTH LO 
wASH EXT TCOTH LO 
WASH EXT TOOTH LO 
WASH EXT TCOTH LO 
WASH EXT TOOTH LO 
WASH EXT TOCTH LO 
PIN-LOWEL .125X. 38 
PANEL-CObTROL CAB 
PIN-DOWEL 

SPEC TAPE 

SPEC TAPE 

SPEC TAPE 

BRKT ASM L..fi. 
LABEL-FIELE CHARGE L 
LUBRICANT 

SCREW HEX ED 
PACKLCCK ASH 
PACKLOCK ASM 
RECEIVER HARNESS ASM 
BRACKET-ShITCH BD 
SCREW FL HL 
NUT-SPEEFL 

GHUMME T-BLGOWER MTG 
FRAME-ACTUATOR MACH 
CAKRIAGE ASK 

Cell ASM 

LETECTOR ASM-ENC TR 
SCALE-VERNIER FIXED 
BRACKET-BUMPER, CAST 
STRIP-GACKUP ACTUATOR 
BRKT ASM R.I. 
CAM-HEALC ARM 

BUMPER, RUBBER 
BUMPER, RUBBER 


332 J3N- 545 
194 229 331 2:32 
Sth] 

301 

228 

yu) 

404 

301 

30) 

301 

ri | 

30) 

301 

301 

30. 

500 776 77b 
500 776 778 
198 

199-203 

201 

328 

328 

jn} 

joy 

JO] 

282-296 296-300 
194 229 231 232 
164-168 204-226 
237 243 

162 

30) 

301 

30] 

301 

405 

361 

345 

301 

564 

162 

196 

404 

346 

eeanr 
199-203 

301 


SHEET 


ITEM 


IDENT NO 


DESCRIPTION 


0539 
0539 
C540 
540 
O54) 
0542 
C543 
S44 
U545 
OS46 
C546 
O546 
6546 
0546 
(546 
O54b6 
0546 
OS46 
0547 
O5 4ts 


Nie Ss i Sal 


wu 


05600 
e500 
0560 
(S561 

C562 
0563 
0564 
C564 
0565 
0566 
0567 
0508 
569 
(509 
O570 
571 

6571 

C571 

0572 
0573 
0573 
0574 
0575 
Q576 
0577 
0578 
0579 
0580 
0581 

05682 
0582 
0583 
0584 
0585 
0585 
0586 
0587 
0587 
C588 
0589 
0590 
0590 
0591 

0592 
0593 
0594 
0595 
6596 
0596 
0597 
0598 
0599 
0600 
ooo) 
0602 
0603 
0604 
0605 
0606 
0607 
0608 
0608 
0609 
0610 


93623000 
73228200 
7529610) 
759296101 
75296201 
75296201 
73555300 
75797500 
79797506 
7355510) 
73555101 
77598502 
7560650? 
101271] 69 
POL 26211 
3442106 
PO) 27124 
e)e7) 24 
POLI7LI6 
POL271 24 
LOV272 04 
16227124 
10127124 
LOL27124 
101271224 
B34 2109 
&§3425144 
92015160 
92615195 
92615199 
83444743 
BAgdIGd 3 
7587562 
10126101 
obIolea 
PepPI2G 00 
8364470 1 
75) shod 
HIVST ELE 
RPSL]! 
HIdS 11S 
H3d42143 
TIBI IFIADE 
B3I4906CE 
634478608 
BIFA7ROB 
83493900 
63493800 
HIG94 OC | 
83Id9IOOl 
B2465494d00 
B3454406 
6239g5e 
LOL27 105 
LeLI71V05 
POL27109 
LGa 27102 
63478303 
63478303 
00863701 
75316601 
73197400 
73584400 
73197000 
79317701 
94359306 
93115166 
83478304 
834763064 
92815097 
63484603 
83443601 
83443601 
93344096 
92006032 
93071163 
83475401 
75314202 
10127144 
10127144 
77617072 
77581454 
93773006 
75806501 
83494400 
75806503 
75806503 
10125015 
83441700 
94258205 
95280500 
75786000 
93355001 
75603502 
71761 26C7 
83447401 
83447500 
83442178 
93211909 
93211009 
75738610 
93109322 


BUMPER, RUBBER 
PLATE-ARM CLAMP 
WASHER PHENCLIC 
WASHER PHLNOLIC 
SPACLR PHENOLIC 
SPACER PHENOLIC 
STRIP-EACKUP 
TEAD-FLEX COLL PR 
LEAD-FLEN COLL Ph 
INSULATOR-FLEK DLA! 
IBSULATCOR-FIEX LEAT 
Sh SUBMINITATURKE 
COED POWLF HARNESS 
LCkhEW PAN Hh MACH 
SCKEW PAR bE MACH 
FRONT PRE BACK PADS 
SCREW PAN HE MACH 
SCREW PAL HD MACH 
SChEhW PAN HL MACH 
SCREW PAN HE MACH 
SCREW PAR HE MACH 
SCRE PAN b> MACH 
SCkEw PAR bD MACH 
SCRE) PAB HE MACH 
SCKEW PA HI MACH 
PROMPT Pte RACK PATINA 
TNE. TOP CVn KEAb 
SCREW CARP SCC ib 
SCREW CAP Suc) Ht 
SChEW CAR SUC hb 
PNT TOP CVE RE 
PRE TePp CVE LE 
GPACER 
WASH DST Toth Tb 
WASH L2eT TOCTH OF 
WASH LT TOOTH Lb 
JUMPER ASM 
KESISTOR MOLULE bbe 
IESULATOR 
INSULATOR 
INSULATOR 
PROMT PNT FACK FAINT 
FRONT PE BACK PATIG 
CLIP-CLAMY 
INSTLY RIT-FACK MT 
NSTLN KIT-RACK MT 
LhACKERT-CHANBREL 
CHARS EL-CPPER 
CLAMP-WIRI. 
CLAMP-SPIiRAL GUILE 
STIFFER 
STIFENER 
CLAMP -CHANRLL 
SCKEW PAN HI MACH 
SCRE PAR HE MACH 
SCREW PAL HE MACH 
SCREW PA HE 
SLIDE ASM kii 
SLICE ASM Rit 
CLAMP CABLE 
CARRIAGE ACTUATOR 
SPR-HEARTING ASM 
BASE-AKM CLAMP 
SPRILG BEARING 
SCALFE-VERNMIER MOVING 
BALL BEARING 
SCR HEX Soc HI 
SLIDE ASM LH 
SLICE ASM LH 
SCREW CAP SOC HL 
PWR SUPPLY COVER ASM 
KiOB ASM 
KNOG ASM 
SCREW NYLON 
SCREW SET SOC HD 
SCREW SET SOC HC 
POS TRARSOUCER SL-CO 
SCALE-ENDE 
SCKEW PAK HD 
SCREW PA HO 
SCREW CAP 


FRONT PANEL RACK PAINT 


SCREW SLCOTTEL 
WASHLF-REPUCED CLP. 
CHANSEL-NCOCILE 
WASHER 

WASHER 

SCR PAB HE 

CAP-CCIL MACHINED 
WIRE-MAGNET 

EPOXY, IMPREGNATING 
INSULATION MAT 
MARKER, WIRE bUMBER 1 
STRIP-PRESSURE 
OPTICAL SWITCH ASM 
PLATE-CETECTCR MTG 
ADAPTER-HORI2 FOS 
FRONT PNL RACK PAINT 
WASHER PLAIN 10 
WASHER PLAIN 16 
RESISTOR MODULE 1K 
SPACER 


WHERE USED SHEET 
199-203 $19 
404 S16 
404 S15 
404 S16 
404 515 
404 $16 
4u4 $16 
404 $15 
404 516 
gg $15 
aug Slo 
Tar} S15 
4g “15 
qed S15 
youd S15 
295 243 Sot 
AY Hae. 
lo? 824 
Sod 2007 29 
227 $27 
229 2b 232 825 
sti] Sle 
qed S15 
ALL OPT LORS H2l 
749 G2& 
Jab 2 37 29) S40 
vee has 
re TY Ne 
dod S15 
gl 5 Slt 
wea Hes 
ae 523 
10] Sl 3 
St F7G 77e S16 
i%bs srt 
vO4 S15 
267-269 S31 
»51 952 Sl 
ok S26 
163 169 170 297 Se 
i) $13 
oat S30 
245 S36 
4g S16 
194 $2g 
194 $25 
slg $16 
ad $i5 
deg $15 
44 S15 
qog $15 
aod S16 
44 S16 
quod Slo 
500 776 778 S10 
404 $15 
404 515 
713 S26 
be? $29 
528 $15 
2b $16 
526 S16 
526 Slb 
526 S16 
526 S16 
926 $16 
391 $17 
713 528 
1607 $29 
526 $16 
326 S9 
564 1007 $29 
713 $28 
526 S16 
526 S16 
465 $18 
526 $16 
526 $16 
713 $24 
564 1007 $29 
423 $17 
185 $30 
526 516 
526 $16 
526 $16 
327 324 $9 
526 516 
404 $15 
527 S16 
527 $16 
527 S16 
527 $16 
27 S16 
527 $16 
§28 S15 
528 $15 
528 $15 
289 $30 
564 °0G7 $29 
713 $26 
251 $31 
713 $28 
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ASSEMBLY - COMPONENT PARTS LIST 


ITEM IDENT NO DESCRIPTION WHERE USED SHEET ITEM IDENT NO DESCRIPTION WHERE USED SHEET 
0610 93109322 SPACER 564 1007 $29 0685 83444200u ANGLE-FRT PANEL, 229 231 232 $25 
0611 75738607 RESISTOR MODULE 330 252 254 §31 3685 83444200 ANGLE-FRT PNL 22 Ss?) 
0612 10127346 SCREW 564 1007 $29 0686 10127120 SCREW PAN HD MACH lo? $24 
Q612 10127346 SCREW 713 $28 O0GH6 10127120 SCREW PAN HO MACH 2b? - 269 an wl 
0613 75315501 SCALE-FLEX MOUNT 923 $17 0686 10127120 SCREW PAN HO MACH P37P 244 247 84% 
4614 75315600 MOUNT- TRANSDUCER 423 $17 4686 10127) 20 SCREW PAN HL MACH rere S2l 
0615 75315901 POS TRANS SCALE 423 S17 0686 10127120 SCPEW PAN HD MACH Lod LI S25 
0616 75797001 BASE TRANSDUCER MOUNT 423 S17 O6KW6 LOU127) 20 SCFKEW PAN HE MACH 226 S26 
0617 75797200 PIN XDUCER ALIGNMENT 423 $17 O06EG 10127120 SCREW PAN HD MACH 227 42)? 
0618 634360601 FENDER CABLE 564 1007 $29 9686 101271 2u SCREW PAN HI MACH 229 231 232 HaeS 
C614 83436601 FENDER CABLE 713 $268 0686 10127120 SCREW PAN Hl: MACH S19 S11 
0619 15003309 WIRE 18 WHITE 500 776 776 $10 0687? 92172000 BUMPER, RUBBER Pad 27 
Q620 17620324 CABLE TIE 500 776 778 Slo O6E7 92172000 DUMBER BUDGE k bog LoS aan 
0621 10126208 SCREW BUTTON KE 423 S17? Q68H7 92172000 BUMPER RUBBER 237 243 wy 
0622 77610636 SCREW SELF LK 401 Sil 0687 92172000 BUMPER RUBLER 229 CST e352 2% 
Q622 776010636 SCREW, MACH, SELF-LOCK 227 S27? 06GB? 92172000 BUMPER, RUBBER Job Geb 
0623 93651029 WASHER, BELLEVILLE 423 S17? OGBB 834445709 FRAME CABINET 199 fou SEY 
062 949277416 TLE WRAP 494 S16 O6H9 7P5HBA516 SHOCK MOUNT-LORL LYt Sg 
C625 83466801 PNI. CNTL KRACK SLKSCN 238 S30 NEBY9 75384516 SHOCK MOUNT-=LC REL L9O9- Bing S19 
0626 95010890 GREASE-LURRIPLATE 423 $1? 0690 73469100 PIVOT -COVER LOW 4,36 
0627 83442123 FRONT PNL RACK PAILT 239 $30 0690 73469100 PIVOT-COVER 199-2003 Sit 
0628 77832201 COMP BRKT 30] $1? 0691 73469101 PIVCT-COVER 198 Qu 
0629 75304204 CARL CAGE 470 S14 069) 7346910) PIVOT-COVER 199-304 sly 
O630 FA74FOOK?2 STCP-CLTRCULT BOARD 470 $14 0692 93697013 LEVELER 198 aon 
0631 75751801 GUIDE-CITRCUIT 470 $14 0692 93697013 LEVELER 194-904 Slo 
O632 75792602 COVER MOTHER 470 S14 0693 93006033 NUT JAM HEX L9& nyo 
G43 75799402 CLIP-HEAL CABLE, QUAL 470 $14 0693 93006033 NUT JAM HEA 199-203 So 
'6H59 BA4G5SQE GUIDE WIRE 470 S14 0694 75730805 CABLE ASM GROUML 1 Db rel 
(695 757399900 COVER-CARD CAGE 47 £14 0694 75730805 CABLE ASM GROUND os? 243 y tu 
0636 77057903 PANEL-END FRONT 172 $23 9694 75730805 CABLE ASM GROUND 19g 229 231 232 S25 
0637 77832202 BRACKET 301 S17 0694 75730805 CABLE ASM GROUNL 192 193 227 5?) 
06386 95655500 SCREW SHEET METAL 4706 $14 0694 75730805 CABLE ASM GRKCUNL 199-2053 Shy 
C639 LEL26103 WASH LNT TOCTH LK 327 329 89 0695 63425146 PANEL-TOP COVER REAk wan S23 
0639 Lep26103 WASH INT TOOTH Uk 485 $1a C696 83444100 GRCUND WIEER 19H. tg Sid 
O6OI3I9 LILA6103 wASt [GT TOOTH LK ALL OPTICNS $21 0696 83444100 GROUND WIPER Dspsy oy 
“639 1.176103 wASH INT TOCTH LK 1026 $33 0697 B34433745 PML TOP COVER RE rae Soy 
HOA] THs ss] CLAMP-CAGE COVER 470 $14 0698 93592200 SUR TPG HEA BNL. Ot S43 
G642 75803500 STRIP-CORK RUBBER 470 $14 0698 94592200 SCR TPG HEX PNEL als N$é 
0693 75H 3501 STRIP-CORK RUBBER 470 $14 0695 93592200 SCh TRG HEX tel bt i 
N64 T5BC2700 LABEL-CARLC LOCATICN 470 $14 0698 93892200 SCR TRO HEX PRL. 199-204 319 
(645 83479600 STOF-KEYPC INJ MOLE 470 $14 0699 834435845 Pol Tree COVER LH 1? ara! 
e646 75803503 STRIP-PRESSURE 470 $14 O700 83478643 PNL SILk 220 ye 
(647 83451814 INSULATOR 470 S14 O7Ob LO1L25108 NUT TEX MACH Lbs aes 
H6S3H 77562940 FRONT PANEL RACK PAINT 184 $30 O7O) 101225108 HUT HRA MACH L99-ftiy iy 
C699 83449166 FROST Pit RACK PAIN 241 S30 O7OL 10125108 NUT HEX MACH 2716 Povo a 
C650 83442154 FRONT PNI. RACK PAINT 242 S30 GIOL Leb25 1.08 NUT HRA MACH OIF ett Sede? 
NGSL 9486992 GROMMET STRIP 584 7280 s9 Q70L Lobes1oa UT HEX MACH ie sets 
S652 75790701 BRUSH MOTOR ASM 358 S18 CIOL 161251038 NUT SRS MAOH Sod too 7 624 
O65) KAdob61C0 BRUSH DRIVE MCUNT 354 S18 O702 19125303 NUT HRAAGGE HEGEL eras | ol 
CU54 BI4660200 BRUSH HOLDER 356 $18 O7O2 LOb2F5309 NOT NWRANGOh 17, Nya 
M655 63466300 LELAY AFM 35b $18 O703 7544517 SHOCR MOUNT. Lack LPH LS OLY 
'65u 83466400 BRUSH NGLOER STUL 358 S18 O703 75884517 SHOCK MOUNT-=-LOby 1 ¥t we! 
C657 4002450) BRUSH, ©ISK 358 S18 O704 1912530) BET bb XAGON PIG-23 “a9 
NO58 400249502 ERUSH, LISK 350 Slug O7TO4F LOLes sod NET ERSRAGGOM Labs tot 
0659 $0159609 SwilTCH-PIVOT LEVER 358 S16 O76 94201426 PR CABLE GROUNT ifbo rss 
Choe 42742011 SCREW M-C PAN RP 358 5168 U?ICG 94281426 PR CABLE, GheUMI 199-2555 is’ 
Cool 9P1L9IGUO7 WOT-SPEEE 713 S28 O?lb 94281426 BR CABLE GRUNT i983 igs 
661 92196007 .UT-SPEED 1026 S33 O70? 84474601 FIRFE-SToOp, REAR 1984 Kaa 
ho66L 99196060) NUT-SPEEL 275 &b3 S32 O707 BID7 GEO) FIRE STOR, EAR PYY- Qh ai) 
P66) 92190067 SULT-SPLED 564 1007 $29 J708 24544709 SLEEV DM 146 ‘yyy 
» 662 10125919 SCREW ELAT HD 15u $18 709 92725234 SCRbLM LUTTON So trl Loqd- lo 2etqe gay ax 
"665 83479501 LATCH ASM 564 1907 S2 O709 92723234 SCREW EUTTOM SOC nL ber Qad- dea oy 
605 WS479551 LATCH ASM 7143 S26 0709 92723234 SOREW BUTTOR boa BL itd gd 
eboo4d 93211006 WASHER 564 1907 $29 0709 927335234 SCREW BUTT SOC dt elke Pais CES Leb ary 
6649 IS2L1 006 WASHER 713 $2 O710 77831951 FIRE-STOP, FROM 199-2054 yl} 
oud YS2L1L OCH WASHER 227 $27 C710 778391951 RIRE-ST oD, FRONT 1Sbs at 
NGOS W3IdBasnn MOUNT-SLICE 713 528 O71. 16127347 SCREW PA HL MACH he? Sid 
C665 B3484504 NCUNT-SLIDE 227 $27 Q7LL 1127347 SCREW VAte tit MACH je Set 
665 H3dkdSl 6 MOUNT-SLIDE 564 $29 O7L1 bobe27347 SUREW PAR HT MACH a eiee aoe 4 
cbt IBS579I4 Y WASHFR, SPRING WAVE 358 $16 OFL) bopezya? SCREW PAN HE X ACH Be hp gl 
ret? BI4O7 1 Ce BRUSH INL TCATOR 35H S18 OF) 19297347 SCREW CAR bi MACH (Od Vs ’ a 
68 1TOL26212 SCR UEX SOC HE CAP 358 $18 OTL 1et27547 SCEbLW PAN HE MACH Poe Ba: V5 
COHGH Lieb 2e2)2 SOK HEX SUC HD CAP 404 $16 O7L2 Loepaere4d WASH [ter peavbtr ib yy Pil tS en] 
POtH 15406212 SUR HEX SOC HDL CAP 4923 S17 o7L2 bOlL26104 WASH INT 1 CTH ik an 4a 
E6U HIGHGHO? MOUNT-SLIDE KEYED 564 10607 $29 O712 bolero WASH [tL ‘deacTH Tk DS Sepa a ny 
669 HIFB4IEO? MOUNT-SLEIPE KEYED 749 528 O71L2 11 1214 WASH Tt Tea TH LF cae Cres a 
wo HWIGBQON2 MOURT-SDEIDE KEYED 713 S26 G7TL?P LeeLee o4 WASH INT Daath tay lag 5S ar 
(669 bs44o00 MOURT-SLILE KEYED 227 G27 F712 LOleGgia4d WASH INT ‘T.usTh ot jit { 4 
HOT HIASTICS ARM LoCk MOLDER 519 S18 OFL2 pob2eiod WASH TNT TOOTH LF fy 
SG7L 63457300 PACE LOCK BRACKET 519 S18 OF7P2 Lebeeiead WASH [tel To«eTH Dk teboboaed oe) 
6672 757 56608 FESTSTOR MOPULE 254 Sst O7FL2 LOL26104 whsthi PT TowoTH fb va) 7 
8673 7759701 SERING ARM 519 Sis C7PL2 Lol26.euad WASH INT ToOTh oF 162 | 
Vo7gd 77598501 SWETCH SUbMINTATUKE 519 Slt OFLS VOb26104 wALHE LEP jee th tb i ’ 
O75 94357004 SOLENCTE Cc 519 S18 OPL2 Lobebeiod WAGE Let poole bk yi ’ 
O76 213987646 LALPL 199-203 $13 GIP? Loleaea wASH Pat Pou PH TK 4) ds 
(076 21987646 LALEL. 150 $20 TLS BIA HOS IWSThE bk ET-rpACK OM] Fh 224) Wigs 
O677 84465706 STABILIZER 227 $2? O73 &34478H05 INSTERM RITA RACK OMT bot oy si 204 Ef 
£677 BIdASTOG STABILIZER 713 S26 O714 7T5RUGHEE ALK RLLTER i ee ra 
N67? EI4hS700 STABITLIGER 564 $29 GI1L4 TORO GE: ATR FLITE 1 poe 
OT T528470) HALLE PULL RACK 237 243 S30 0715 775990: 0 GASHEET HDe wh eR ow Abs ae oe | i’ 
(678 T52B47F] HAE LE-PULL RACK 229 231 232 $25 OT1S 775998 GASKET FL Wek CAR 1 Ds 
Ge TH QHATOT HANDLLBE-PULL RACK 227 $27 O7lbe bIdTHBEH Ct VER joa ‘ ’ 
“67 7FO28HH70] HANDLE PULL RACK 194 195 $25 OTFLoO &sd7R QE COVER io, a 
679 LRBOOTIIG SCKEW THE CUTTING 919 S18 O71L7 MIAMI CLAME ane LF ma Ces | itt 
Oé6el 77617079 SCREW CAP 30) $12 OTL7 83478706 CLAMP 1) ea 
6640 77616079 SCREW CAP 423 $17 O718 b3Ia7BTO CLAMP P52 eg Spa 
6b) 93530456 ROLL PIN 519 $18 0719 43494801 PLATE, Ac CAELFE 19s, ue 
6.002 75779867 SPRING 51) S18 O719 63494601 PLATE, AC + Att os eee rio 
(6&3 634375343 POOR ACc 222 523 O720 9S E2008 PLUG-SRAP BOT TOR Lod Shad 
2664 757 3%u54 PESITSTOR MOLCULE 226 249 S31 (720 93522008 PLUG) SUAP BUT Pot Papo 1a 
685 B344d200 ANGLE-ERT PANEL 237 243 $30 O72) 63425346 Pedtebe QOOCR SS i 7 ae | 
6645 BIddaran ANCOUP-FERT PANEL 194 195 $25 O72)? 92942206 SCR FLAT HE so ee ia 
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ASSEMBLY - COMPONENT PARTS LIST 


ITEM IDENT NO DESCRIPTION WHERE USED SHEET ITEM IDENT NO DESCRIPTION WHERE USED SHEET 
1624 63415900 POWER CORD 276 $33 117595125311 | LOCTITE PRIMER 423 S17 
1025 83492701 AC SWCH BX ASM NCR 276 §33 1116 93749157 SCREW 500 776 778 S10 
1026 63428902 AC DISTR BX COMMON 276 $33 1117 83425164 PANEL TOP CVR REAR 294 295 $23 
1027 83442800 CHANNEL-CONTLR NCR 276 §33 1118 83443764 PANEL TOP CVR RH 294 523 
1028 63442124 FRONT PNL RACK PAINT 183 S30 1119 83443884 PANEL TOF CVR LH 294 $23 
1029 83428601 CHASSIS-AC DISTR BX 1026 $33 1120 63425384 COOR ACCESS 294 295 $23 
1030 63443877 PNL TOP CVR LH 292 $23 1121 683478606 PANEL SIDE 294 $23 
1031 94806900 RECEPTACLE FEMALE 1026 $33 1122 83443786 PANEL TOP CVR RH 295 $23 
1032 94807000 RECEPTACLE MALE 1026 §33 1123 83443886 PANEL TOP CVR LH 295 $23 
1033 62071534 FILTER RFI 1026 §33 1124 83478686 PANEL SIDE 295 $23 
1034 75726813 TERMINAL DLOCK 1626 $33 1125 83425685 PANEL CONTROL CAB 295 $23 
1035 75726812 TERMINAL BLOCK 1026 $33 1126 77657786 - PANEL END FRONT 295 $23 
1036 94241102 CKT BKR-OVERCURRENT 1026 $33 1127 17901501 SCREW THREAD FORM 544 740 S9 
1037 75729011 CADLE-JUMPER GREEN 1026 533 1127 17901501 SCREW THREAD FORM 470 $14 
1038 75729007 CABLE-JUMPER BLACK 1026 $33 1128 95596600 BUSHING 500 776 778 S10 
1039 75729003 CABLE-JUMPER WHITE 1026 $33 1129 63425198 PANEL TOP CVR REAR 296 S23 
1040 7572900} CABLE-JUMPER YELLGW 1026 $33 1130 83443798 PANEL TOP CVR RH 296 $23 
1041 75729012 CABRLE-JUMPLR BLACK 1026 $33 1131 83443898 PANEL TOP CVR LH 296 523 
1042 75729022 CABLE-JUMPER WHITE 1026 $33 1132 83425399 DCOR ACCESS 296 $23 
1043 75729023 CABLE-JUMPER BLACK 1026 $33 1133 83478698 PANEL SIDE 296 523 
1044 75729024 CABLE-JUMPER BLACK 1026 $33 1134 83425698 PANEL CCNTROL CAB 296 523 
1045 75729025 CABLE-JUMPER WHITE 1026 $33 1135 75730808 CABLE ASti GND 883 $32 
1046 51853011 CLAMP CABLE ADHESIVE 301 $12 1136 83425308 DOOR ACCESS 300 $23 
1047 17901515 SCR THD ROLL 1026 $33 1137 683478608 PNL SIDE 300 523 
1048 17901519 SCR THD ROLL PAN HD 199-203 $19 1136 77657711 PANEL END FRONT 300 $23 
1048 17901519 SCR THD ROLL PAN HD 1026 $33 1139 77644811 PANEL CONTROL CAL 300 523 
1048 17901519 SCR THD ROLL PAN HC 198 . $20 1140 83442190 FRONT PNL 290 S30 
1049 83478002 LINECCRD MODULE STD 1026 $33 1141 83442189 FROMT PNL RACK 288 $30 
1050 77613869 CLIP 404 $15 1142 77657795 PANEL-END FRONT 296 $23 
1051 75752203 CABLE-CIRCUIT BRKR 1026 $33 1143 77644814 PANEL-CONTROL CAB 169 $23 
1052 93522009 PLUG-SNAP BUTTON 201 $19 1143 77644814 PANEL-CONTROL CAB 163 $23 
1052 93522009 PLUG-SNAP BUTTON 1026 $33 1144 77657715 PNL END REAR 163 S23 
1053 83428700 CUVER-CHASSIS 1026 $33 1145 83492001 CLOSURE FRAHNE 169 $22 
1054 75684153 JUMPER PLUG 779 s9 1146 83445711 FRAME CABINET 202 203 S19 
1055 83407505 LABEL, SELF ADHERING 1026 $33 1147 83425115 PANEL-TOP COVER REAR 163 $23 
1056 83407518 LABEL, SELF ADHERING 1026 $33 1148 83425178 PANEL-~TOP CVR RLAR 165 S23 
1057 63425168 PNL TOP CVR REAR 221 293 $23 1149 83443728 PNL TOP CVR RH 165 $23 
1058 83425104 PNL TOP CVR REAR 205 298 299 $23 1150 83443828 PNL TOP CVR LH 165 $23 
1059 63425376 DOOR ACCESS 292 523 1151 83425326 DOOR ACCESS 165 $23 
L060 77658250 LABEL, RATING 199 200 202 203 $19 1152 83478628 PNL SIDE 165 S23 
106C 77658250 LABEL, RATING 198 $20 1153 77657729 PANEL END FRONT 165 $23 
1061 95125317 LOCTITE PRIMER 301 $17 1154 83425629 PANEL CONTROL CAB 165 $23 
1062 95125301 LOCTITE ALL OFTICGNS $2) 1155 77657728 PNL END REAR 165 $23 
1062 95125301 LOCTITE 162 S24 1156 63425119 PANEL-TOP CVR REAR 164 167 $23 
1063 83442165 FRT PNL RCK PNT 246 $30 1157 @3443720 PNL TOP CVR KH 164 167 $23 
1064 51853015 CLANP CABLE 404 $15 1158 83443820 Pil. TOP CVRK LH 164 167 $23 
1064 51853015 CLAMP CABLE 776 7768 $10 L1i®&) 83425319 DOOR ACCESS 164 167 $23 
1065 75738652 RESISTOR MODULE 253 $31 1160 83478620 PNL SIDE 164 167 $23 
1066 63442104 FRONT PRL RACK PAINT 234 530 1161 77657719 PANEL ENL FRONT 164 167 $23 
1067 24549006 C¥L WRAP 500 776 776 $10 1162 63425619 PANEL CONTROL CAB 164 167 $23 
1068 75730602 CHASSILO PWR INPUT 683 $32 1163 83425103 PANEL-TOP “IVR REAK 166 52) 
1069 95016190 LUBRICANT 358 $18 1164 75729021 CABLE JMPR 843 S32 
1070 75037506 HEAD ASM (LOWER) 311 $31 1165 77044628 PWR CORD ASM 43 S32 
1071 75037507 HEAD ASM (UPPCR) 311 $31 1166 83425303 DOOR ACCESS 168 $2] 
{072 70590304 HtAQ ASM (LOWER) 313 314 S31) 1167 77557728 PNL END FRONT 162 S24 
1973 70590305 HEAD AS? (UPPER) 313 314 $3) 1168 77657703 PNL END FRONT * 168 $23 
1074 70590206 HEAD ASM (LOWER) 310 315 $31 1169 77644804 PANEL CCNTROL CAB : 168 $2] 
1075 70590207 HEAD ASM (UPPER) 310 315 $31 1170 77657428 PANEL TOP COVER REAR, 162 S24 
1076 10125606 WASHER 301 $17 1171 83443728 PNL TCP CVR RH 162 S24 
1076 10125606 WASHER 198 $20 1172 83443828 PNL TOP CVK Li 162 S24 
1076 10125608 WASHER 199-203 $19 1173 77657126 COOR ACCFSS 162 S24 
1078 77657768 PNL END FRT 221 293 $23 1175 77657729 PNL CND ERONT 162 S24 
1079 83425667 PHL CONTROL CAB 221 293 $23 1176 63425629 PNL CONTROL CAB 162 £24 
1080 77832301 CLAMP — 203 S19 1177 75892866 WASHER SHCULDER 301 S13 
1081 75884875 GR FLEXIBLE. 200 203 $19 1178 75062400 WASHER FLAT 30) 613 
1081 75688675 Gk TLEXIBLE 196 S20 1179 75689099 SPRING 301 ; 613 
1082 75684876 GR FLEXIBLE 200 203 $19 1160 7588.538 POST, MCTOR 301 $13 
1082 75684676 GR FLEXIBLE 162 S24 11861 93115291 SCREW 301 $13 
1062 75864876 GR FLEXTELE 198 $20 1162 77830612 WASHER FLAT 301 $13 
1083 63450300 CLOSURE FRAME <y7 $22 1183 77830405 SCREW ALL OPTIONS $22 
1984 75685150 BUT PLATE 163 169 170 297 $21 1183 77830405 SCREW 162 524 
1085 77658251 LALEL, RATILG 201 $19 1164 92074137 O-RING 162 524 
Pee Bana b BOs poe UAT OR ot $21 1184 92074137 O-RING ALL OPTIONS 522 
1987 83426106 PANEL TOP CVR REAR 300 $23 1185 92815161 SCREW 526 S16 
1188 63442!36 FRONT PNL RACK PAINT 248 $30 1166 76730807 ORR GND 395 a 
oie oe els eee ae a 1187 92491020 STRAIN RELIEF 275 683 S32 
oe : ue : : 1188 83442157 FRONT PANEL RACK PAINT 187 S30 
4 seer te eee oe $30 1189 83425114 PANEL-TOP COVER REAK 169 $23 
Pena aasaos ea ean R mete oe 1190 83443714 PANEL-TOP COVER RH 169 S23 
: S23 1191 63443814 PANLL-TOP COVER LH 109 S23 
1095 83443642 PNL TOP CVR LH 223 $23 1192 93478614 BANE eT DE 166 523 
vee Oe ac ACCESS 223 $23 1193 94238905 LABEL, CAUTION 227 $27 
HL, SIGE PTD 223 $23 1195 95694205 SPACER 162 S24 
10968 77657771 PUL ENC FRONT 223 $23 i198 “95804005 COAG ER Wel Orrions — 
1099 83425673 PNL CONTROL CAB 223 $23 1196 15164374 PILTER aad : ee 
1100 83425170 PNL TOP CVR RLAR 225 $23 1197 77638534 GASKET 500 vt 
tes asain Een eee aes 1198 75799002 CAPACITOR HAKU 584 so. 
yee pean aues Hae ieee oer — 1199 77638543 COVER PWR SPLY 544 S9 
Hiod-aja7sces, PRL SIDE PTE Lt GRAV. 296 B23 2000 75887326 SCREW CAPTIVE 5a 780 59 
1105 §3425674 PUL CCNTROL CAB 225 S23 Senne caneas ss oie 28 22 
1106 77657769 ENL PNL PTD 225 $23 Sen aEE ee ma ee a 27 
1107 95694206 SPACER 301 $1) Shes Bitesicn et a ae 
Ge Sager eke meee? oeS 2005 83425166 PANEL-TOP COVER REAR 173 $2) 
Lila 77657176 Shi EME RGA ne Boa 2006 83443765 PANEL-TOP COVER RH 173 523 
L111 63425676 PANEL CUTL CAn 392 654 2007 63443865 PANEL-TOP COVER LH 173 523 
1112 83443708 PNL TOP CVE RI 300 523 aa A roacee er en teie ee aot 
ae pat esa eg ied on a are 2010 77657766 PANEL-END FRONT 173 523 
1115 95125311 LOCTITE. PRIMEP rey 16 2011 83425666 PANEL-CONTROL CAB 173 $23 
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WIRE LISTS 9 


Dik INTRODUCTION 


The following paragraphs contain the Harness Assembly wire lists for the Disk 
Cartridge Drive Model 9427H. 


9,2 PRE AMP 
Wire Approximate 
Color Origin Destination Length Inches Remarks 
Red A2P4-1 A3P2-1 11 
Gray -2 -2 
-3 | =-3 
-4 ~4 
-5 -5 
-6 -6 
-7 -7 
-§ ~8 
-9 9 
-10 -10 
-11 -1i1 
-12 ~12 
-13 -13 
-14 -14 
-15 -15 
-16 -16 
-17 -17 
-18 -18 
-19 -19 
Gray A2P 4-20 A3P2-20 11 
9,3 RECEIVER 
Wire Approximate 
Color Origin Destination Length Inches Remarks 
White A9P 3-6 A6SW-3 26.2 Closed 
A9P 3-5 A6SW-2 16.8 Closed 
AQP 3-4 A6SW-3 27.8 Normally Open 
A9P3-3 ASSW-3 27.8 Normally Closed 
A9P 3-2 A5SW-1 17.5 Closed 
A9P 3-1 - - Not Used 
A6SW-1 A6SW-2 32.5 Normally Oren 
A6L1-1 A6L2-1 30.5 
A1P3-1 A6L2-2 20.3 
A1P3-3 A6L1-2 45.0 
White A1P3-2 - - Not Used 


77614959-D aE 


9,4 RETRACT 


Wire 


Color Ori gin Destination 
White A3P3-3 A4SW1 
White A3P3-2 A4SW1 
*Twisted Pair 
9,5 CAPACITOR 

Wire 

Color Origin Destination 


White § A1C101-(+) A1P5-3 
A1C101-(-) 410102-(+) 
A1C102-(+) A1P5-1 
A1C102-(-) A1P5-6 

y A1C103-(+) A1P5-2 
A1C103-(-) A1P5-4 


9,6 SWITCH BOARD 
Wire 
Color Origin Destination 
Red A2P6-1 ASP 1-1 
Gray A2P6-2 ASP 1-2 
-3 -3 
-4 -4 
-5 -5 
-6 -6 
-7 -7 
-8 -8 
-9 ~9 
-10 -10 
-j1 -11 
-12 -12 
-13 -13 
-14__ -14 
-15 -15 
~16 -16 
-17 -17 
-18 -18 
-19 ~19 
Gray A2P6-20 ASP 1-20 
9-2 


Approximate 


Length Inches 


6 
6 


Approximate 


Length Inches 


Approximate 


Length Inches 
36 


*Remarks 


Normally Open 
Closed 


Remarks 


Remarks 


Switch Board 


Switch Board 
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Wire Approximate 
Color Origin Destination Length Inches Remarks 
Gray A2P6-21 A9J1-1 36 Lower Sensor 
-22 A9J 1-2 Lower Sensor 
-23 A9J1-3 Lower Sensor 
-24 A9J2-1 Upper Sensor 
-29 AQJ 2-2 Upper Sensor 
- 26 A9J 2-3 Upper Sensor 
-27 A9J 3-2 Receiver Harness 
- 28 A9J3-5 Receiver Harness 
-29 A9J 3-4 Receiver Harness 
-30 A9J 3-3 Receiver Harness 
-31 A9J 3-6 Receiver Harness 
- 32 Not Used 
-33 Not Used 
Gray A2P6- 34 36 Not Used 
9,7 DC SPINDLE (NO BRAKE) 
Wire Approximate 
Color Origin Destination Length (Inch) Remarks 
White A2P5-3 ATK 2-4 13.5 
A2P5-4 A7K1-3 10.7 
ATK1-3 A7TK2-3 5.0 
A2P5-5 A7K1-4 11.4 
A2P5-6 Not Used 
A2P5-7 Not Used 
A2P5-8 Not Used 
A2P5-1 Not Used 
9.8 AC SPINDLE (NO BRAKE) 
Wire Approximate 
Color Origin Destination Length (Inch) Remarks 
White A1P14-2 ATK 2-1 9.9 
Green Al1P1-4 E4AC (GND) 10.0 
White ATK 1-2 A7C1-TOP tes 
White ATK1-1 ATK 2-2 5.3 
9.9 DRIVE MOTOR AND CONNECTOR (NO BRAKE) 
Wire Approximate 
Color Origin Destination Length (Inch) Remarks 
Red A7B1 A7C1-B 10 1/2 
Blue ATB1 A7K2-2 10 1/2 
Yellow ATB1 A1P14-1 14 1/2 
White A1P14-2 A7K2-1 6 
A1P14-3 Spare 
Green A1P14-4 E4 (AC) 91/2 Mot Plate - GND 
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9,10 


Wire 
Color 


White 


Green 
White 


oi 41 


Wire 
Color 


White 


White 
9,12 


Wire 
Color 


Red 
(Stripe) 


AC BRAKE 
Origin Destination 
ATTB1-A ATCR2-NG 
ATK 3-6 ATCR2-PS 
ATK3-3 A7TCR2-AC1 
ATK 2-2 AT7TCR2-AC1 
A7TTB1-B ATK3-5 
ATK1-2 A7C1-TOP 
AT7F01-2 A7K1-1 
ATK 2-1 ATK1-1 
A1P14-2 ATK3-2 
A1P14-3 A7TCR2-AC2 
A1P14-4 E4 (AC GND) 
A1P14-1 _ATFO1-1 

DC BRAKE 
Origin Destination 
A2P5-1 ATJ1-3 
A2P5-3 ATK1-2 
A2P5-4 ATK1-3 
A7TK2-3 ATK1-3 
ATK2-3 A?7K1-17 
A2P5-5 ATK1-4 
A2P5-6 ATK1-1 
A2P5-7 ATK 3-B 
A2P5-8 A7H1-4 
A7J1-15 ATK3-A 
A6J 1-16 ATK 2-4 


POWER AND LOGIC 


Destination 


A2P2-1 


Approximate 


Length (Inch) 


Remarks 


— 


— 
Woh nr LSD OD © WO OO © 
nm Nw dw OI O1©m Oh © C1 Ol © 


Approximate 


Length (Inch) 


Remarks 


|-Same Terminal 


= 
O1m> COM OW SW & CO CO 
wom O10 U1 ® & O10 © 


Approximate 


Length (Inch) 
12 


Remarks 


1 


bo 
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Wire 


Color Origin Destination Length (Inch) 
Gray A1P1-13 A2P 2-13 12 

-14 -14 

-15 -15 

-16 -16 

-17 -17 

-18 -18 

-19 -19 

-20 -20 

-21 -21 

-22 -22 

-23 -23 

-24 -24 

-25 -25 

-26 -26 

-27 -27 

-28 -28 

-29 -29 

- 30 -30 

-31 -31 

-32 -32 

-33 ~33 
Gray A1P1-34 A2P 2-34 12 
9,13 POWER SUPPLY CHASSIS II 
Wire Approximate 
Color Origin Destination Length (Inch) 
Brown A1T1-1 AlJ12-1 9 
Red A1T1-2 Al1d12-2 8 1/2 
Red A1T1-2 Al1Jd14-3 10 
Orange -3 AlJ12-3 8 
Yellow -4 Al1J12-4 7 3/4 
Yellow -4 Al1J12-11 6 1/2 
Yellow -4 Al1J14-1 71/2 
Green -5 AlJ12-5 71/2 
Blue -6§ A1J12-6 7 
Violet 7 Al1J12-7 6 
Violet = AlJ13-3 6 
Gray -8 A1J12-8 61/2 
Gray -8 AlJ14-2 9 3/4 
White -9 Al1Jd12-9 7 3/4 
White -9 Not Used 7 
W /Black -10 A1CB2-2 10 
W /Biack -10 A1P4-4 15 
W /Brown -j1 A1P4-3 14 
W /Red -12 A1CB2-1 10 
W/Orange -13 A1CB3-1 3.1/2 
W/Yellow -14 A1C104-(-) 6 
77614959-D 


Approximate 


Remarks 


Remarks 


Not Used 


9-5 


Wire 
Color 


W /Green 
White 


White 
Green 
Green 
Green 
White 
White 
White 
White 
White 
White 
White 
White 


Origin Destination 
A1T1-15 A1CB3-2 
A1CB1-2 AlJ12-14 
A1CB1-4 A1J12-15 


A1CR101-AC A1CB2-3 
A1CR101-AC A1CB2-4 
A1CR101-(+) A1P4-1 
A1CR101-(-) A1P4-6 
A1J12-12 AlJ13-1 
A1C104-(+) A1P4-2 
A1C104-(-) A1P4-5 


A1J13-2 E3 (AC) 
A1J14-4 E3 (AC) 
A1FL1-2 E3 (AC) 
A1FE 1-3 A1CB1-1 
A1FL1-1 A1CB1-2 
A1CB2-5 A1P8-1 
A1CB2-6 A1P8-2 
A1CB3-4 A1CR102-AC 
A1CB3-3 A1CR102-AC 


A1CR102-(+) A1CB2-AUX NO. 
A1CB2-AUX A1C104-(+) 


Approximate 


Length (Inch) 


1/2 


Remarks 
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PREFACE 


© This Manual provides the information needed to install, operate and maintain the 
Magnetic Peripheral Inc. Fault Isolation and Retention Module (FIRM) and is 
intended to serve customer engineers and operators who require detailed 
information about the FIRM. 


This product is intended for use only as described in this document. Magnetic 
Peripherals Inc. cannot be responsible for the proper functioning of undescribed 
features or undefined parameters. 
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1.0 GENERAL DESCRIPTION 


The Fault Isolation and Retention Module (FIRM) is a self-contained, passive, 
fault detection and storage device, intended for use with Model 9427H HAWK 
Cartridge Disk Drive. 


I'IRM can continuously monitor HAWK performance reporting d«tected faults 
on LED indicators. 


2.0 FUNCTIONAL OPERATION 


FIRM circuitry includes two functional sections: Fault Detection and Fault 
storage and display. 


Support circuitry for these sections includes positive and negative 5 volt power 
supplies and rechargeable Nickel-Cadmium batteries which permit retention 
of fault information under certain supply voltage or AC line failures. 


To keep the batteries charged onthe FIRM board, leave the board installed 
ina disk drive during normal operation with switches (DISPLAY, ‘LEAR, 
ARM and TRAP) in the down or center position. 


21 FAULT DETECTION 


FIRM Fault Detection Circuitry includes analog voltage comparators and 
digital logic. 


Multiple Voltage Comparators (U7, U13, U19, U26 U31, U385, and associated 
discrete components) monitor voltage levels in the HAWK. Reference levels 
for these comparators are derived from Zener Diode Sources VR1 and VR2. 


Logical fault monitoring is performed by a number of independent CMOS 
circuits which check: 


I. Control Faults (failure of Controller or HAWK to properly control READ/ 
WRITE /ERASE functions) U1 through U6. 


ew) 


servo Drift (failure of Servo to hold heads on track during READ or WRITE 
operation) U11, U12., 


3. Sector Sensor/Speed detect failure (errors of Fixed Disk Sector Sensor, 
Cartridge Sector Sensor, Speed detection circuitry, or Spindle drive 
system) U8, U9. 


Both analog and logical sections of the Fault Detection Circuitry drive Fault 
storage and display circuitrv. 
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2.2 FAULT STORAGE AND DISPLAY 


Associated with each of twenty conditions monitored by the Fault Detection 
Circuitry is a storage cell (Latch) anda LED indicator. Latches (U15, U16, 
U17, U24 U34) and LED's (DS1 through DS20) are controlled by four switches: 


DISPLAY - (Up Position) Enables the LED's to indicate the state of each associated Latch. 
May be turned OFF to reduce current drain of FIRM. 


ARM ~ (Up Position) Enabies a Fault Signal to set a corresponding Latch which will 
remain set until cleared. 


CLEAR - (Up Position) Prevents storage of data. Fault Signals can cause corresponding 
LED's to glow only as long as Fault Signal persists. 


TRAP - (Up Position) Overrides ARM switch as soon as one Fault is detected. Storage 


of additional Fault Signals is prevented. Used to indicate the first 
of multiple faults. 


3.0 INSTALLATION AND ACTIVATION 


In the HAWK Card Cage, the second slot from the end (J8, next to the Control 
Board) is reserved for FIRM. Make sure power is turned OFF. 


Orient FIRM the same as the other boards, solder side nearest the Actuator, 
and insert it firmly into place. 


With power on, turn CLEAR Switch ON then OFF to remove any transient 
induced fault information which may be stored. FIRM is ready for operation, 
turn ARM Switch ON, 


3.1 PASSIVE FAULT MONITORING 


With ARM ON, and CLEAR, DISPLAY, and TRAP all OFF, FIRM will monitor 
and store any detected Fault for as long as may be desired. At the end of the 
monitoring period HAWK is stopped (without removing power to the HAWK), 
the Card Cage is opened and the ARM Switch turned OFF. DISPLAY may be 
turned ON and the contents of the Fault latches examined. 


This mode represents the first level of diagnostic activity using FIRM. 
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3.2 INTERPRETATIVE FAULT MONITORING 


Multiple or transient Fault Conditions may require a more sophisticated level 
of diagnostic activity. FIRM may be used in conjunction with a HAWK Minitester 
or other Exerciser. 


If it is desired to watch the LED indicators the DISPILAY Switch is left ON. 


At the conclusion of each Diagnostic step the Fault Latches may be reset with the 
CLEAR Switch. 


Apparently simultaneous Faults may often be separated by turning the TRAP 
Switch ON. The first Fault to occur will be stored and may be displayed, all 
other Faults will be prevented from setting the Yault Latches. 


A visual indication of the duration of transient Faults (Voltage fluctuations, etc. ) 
may be displayed if the CLEAR Switch is left ON. Each Fault will be displayed 
as long as it persists, but there will be no storage. After each step ofa 
Diagnostic Test the CLEAR Switch should be turned OFF, then ON again, to 
reset Fault detection logic. 


40 INTERPRETATION OF INDICATIONS 


This section details the meaning of the twenty indicators. Once the FIRM has 
been installed, cleared, and armed, fault indicators are reliable through START / 
STOP and RUN cycling. Any A.C. power interruption long enough to cause an 
Emergency Retract, however, will invalidate all FIRM results (except #9, 10, 
and 11) as described in the following table. 


INDICA- 
TOR NO MNEMONIC INTERPRETATION 
1 SERVO VOLT The positive or negative 15 volt regulator on the 
Sevvo Board has exceeded the range 10 to 20 volts; 
replace this Board. HAWK should have performed 
an Iimergency Retract; if not, replace Control Board, 
2 PRE. VOLT The positive or negative 15 volt regulator on the 
Servo Preamp Roard has exceeded the range 10 to 
20 volts; replace this Board. HAWK should have 
performed an kmergency Retract; if not, replace 
Control Board. | 
3 RWE. VOLT The positive or negative 15 volt regulator on the Read/ 
Write/Erase Board has exceeded the range 10 to 20 
volts; replace this board. There should not have been 
a retract. 
75735900 1-3 
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10 


SECT. VOLT 


CMD. ERR 


RD. DRIFT 


WR. DRIFT 


DR. VOLT 


POS. 5. VOLT 


POS. 22. VOLT 


The positive 15 volt regulator on the Sector Board 
has exceeded the range 10 to 20 volts; replace this 
board. Sector sensors are driven by this voltage and 
may have sustained electrical damage; check them. 


The Control Board has commanded the Data Recovery 
Board to read or the Read/Write/Erase Board to 
write or erase during « seek (not on cylinder). 
Replace Control Board and check again to insure that 
it is not a controller error. 


The actuator has drifted off cylinder during a read 
operation. This condition will not cause a HAWK 

fault state until the heads move a full cylinder away. 
Thus a RD. DRIFT without a HAWK front panel FAULT 
indication suggests drift or overshoot rather than 
outright failure. 


The actuator has drifted off cylinder during a write or 
erase operation. If controller integrity is assured and 
there are no voltage faults, the Servo Board Servo 
Preamp, and Power Amplifier are all suspect. 


The Data Recovery Board negative 5 volt regulator has 
exceeded the range 3.0 to 6 volts. Before replacing 
this board, measure the -7.5 volt line from the Power 
Board to the Data Recovery Board (J12-B27). If it is 
too high, the regulator (AR1) on the Data Recovery 
Board may be damaged. 


The HAWK positive 5 volt supply has exceeded the 
range 3.0 to 6 volts; if there are no other system 
supply voltage faults (#10 #11), replace the Power 
Board. There may be extensive electrical damage 
to HAWK if the 5 volt overvoltage protection circuit 
(OVP) on the Power Board has failed. 


The HAWK positive 22 volt supply has exceeded the 
range 15 to 30 volts. Replace the Power Board. 
Damage to individual positive 15 volt regulators on 
the other boards may have been sustained. 
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11 NEG, 24. VOLT As #10 except negative 24 volts. 


NOTE 


If #9, 10, and 11 are all on, there has been an A.C, 
power interruption, and all other fault indicators are 
invalid. 


12 WR. PROT. FLT ~~ The Control Board has commanded a write or failed 
to inhibit a write or erase to the Read/Write/Erase 
Board under Write Protect status. Replace the Control 
Board (no controller error could cause this fault). 


13 CR. FLT. DET The Read/Write/Erase Board current fault circuitry 
indicates one of the following conditions: 
| a. Head write current without erase current. 
b. Head erase current without write current. 
c. More than one head selected for write/erase. 
d. Excessive current leakage on write driver output 
© during a read operation. 


FIRM, like the Control Board, blanks the current fault 
condition for 60 usec after a change in write or erase 
commands to allow for pre-erase head operation. 


14 SEEK. ERROR A Seek Error has been detected by the Servo Board. 


15 WR. CONT. FLT The Control Board has issued one of the following 
faulty commands to the Read/Write/Erase Board: 


a. Spurious Write Enable (no Write Gate present from 
controller). 


b. Spurious Erase Enable (no Erase Gate present from 
controller). 


c. Write or Erase Enable present with Write/Erase 
Inhibit (may be accompanied by #12). 


d. Write or Erase Enable present during HAWK FAULT 
state. 


Controller error is not a possible cause for any of these 
conditions. 
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16 


17 


18 


19 


20 


RD. AND. WR 


FD. FLT 


CD, FLT 


DRIVE, FLT 


SPD. DET. FLT 


5.0 DIAGRAMS 


This section contains diagrams that describe the Fault Component Board Assembly 
in terms of the functions it performs. 


The Control Board has issued a Write or Erase Enable 
during a read operation. Controller may also be at 
fault. 


The fixed disk sector sensor is not generating pulses. 
Check sensor adjustment, replace if necessary. There 
should have been an Emergency Retract. If not, replace 
Control Board. | 


The cartridge disk sector sensor is not generating pulses. 
Check sensor adjustment, repiace if necessary. There 
should have been an Emergency Retract if the condition 
persisted for more than a few seconds. 


No pulses are received from either sector sensor, but 
the 15 volt sensor supply is good (#4) and the HAWK is 

in RUN state. Thus the spindle is not turning because 

of motor, motor control, or drive belt failure. However 
the possibility that both sector sensors have failed should 
be examined, particularly if the Sector Board has to be 
replaced for overvoltage. 


The Sector Board speed detector, while receiving valid 
sector pulses, has failed to produce an up-to-speed 
signal. Replace the Sector Board and, if there was no 
Emergency Retract, the Control Board. 


Figure 5-1 is the Printed Circuit Board Schematics and Figure 5-2 contains the 
Assembly Drawing and Parts List. 
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Figure 5-1. Schematics (sheet 1 of 4) 
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Figure 5-1. Schematics (sheet 3 of 4) 
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IDENTIFICATION 


NUMBER 

75863204-0 
75863103-0 
15135000-6 
15133000-8 
15133200-4 
15133400-0 
15133500-7 
15133700-3 
15133900-9 
15134700-2 
15134800-0 
15164435-8 
15129200-0 
15126600-4 
15151500-4 
15130400-3 
90240101-1 
94372500-2 
00241001-2 
91736700-9 
75884149-8 
94263907-1 
75009903-8 
24500141-7 
94360160-9 
94360187-2 
94360246 -6 
94360287-0 
94360300-1 
94360335-7 
94360346 -4 
7500996 9-9 
94360400-9 
94360419-9 
94360457-9 
94360500-6 
94360532-9 
75009981 -4 
94360392-8 
92496271-5 
92496219-4 
01798249-2 
924 96227-7 
24504353 -4 
17706035-7 
78752400-4 
00240115-1 
75738302-1 
94243400-2 


DRAWING TITLE 
Component Bd. Asm. 
Board P.C. - Fault 
CMOS 4001 Quad 2 Inp 
CMOS 400 Dual 4 Inpu 
CMOS Quad 2 Input Na 
CMOS 4013 D Type F/F 
CMOS 4019 And/or Sel 
CMOS 4023 Triple 3 
CMOS 4025 Triple 3 
CMOS 4049 Hex Invert 
CMOS 4050 Hex Buffer 
IC 4538 

Transistor 

I.C. LM339 

Voltage Reg. 

Volt Regulator 

Volt Reg 5.1V 1N751A 
Light Emit Diode 
Diode Silicon 

Diode 1N914A 

Battery NICAD, 1.25 v 
Toggle Switch 

Res Pac 2% 220 (13) 
Res, Fixed Comp 1/2 W 5% 120 
Res 1/4W 1% 42.2 

Res 1/4W 1% 80.6 

Res 1/4W 1%301 

Res 1/4W 1% 806 

Res 1/4W 1%1. 00K 

Res 1/4W 1%2. 32K 

Res 1/4W 1%3. 01K 

Res Pac 2% 1.0K (7) 

Res 1/4W 1%10.0K 

Res 1/4W 1%15.8K 

Res 1/4W 1% 39. 2K 

Res 1/4W 1% 100K 

Res 1/4W 1% 215K 

Res Pac 2% 3 3K (7) 

Res 1/4W 1% 9.09K 
Capacitor 330PF 

Capacitor 2200 PF 

Cap Fxd Ceramic 50V 

Cap 100 V 20% .01 UF 

Cap 10V 20% 33UF 

Cap 50V 20%.22UF 

Transistor 

Diode Silicon 

Rivet 

Conn-Card Mtd 62SOCK 


REMARKS 


FIGURE 5-2, ASSEMBLY DRAWING AND PARTS LIST (SHEET 2 OF 3) 
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IDENTIFICATION 
ITEM NO. NUMBER DRAWING TITLE REMARKS 
51 94360556-8 Res 1/4W 5% 383K 
52 94360317-5 Res 1/4W 1%1.50K 
o4 94245412-5 Post-Wire Wrap 
ats) 83450800-4 Strap Battery Hldown 
06 95882700-8 Connector 
o7 94335900-0 Pad-Transistor Mtg 
58 83479801-9 Key, Inject, Mold 
59 10125703-8 Scr Flat Hd 
60 75312701-8 Adhesive, Epoxy 
61 94263909-7 Sw Toggle, PC 


FIGURE 5-2, ASSEMBLY DRAWING AND PARTS LIST (SHEET 3 OF 3) 
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© EDITED BY CUSTOMER ENGINEERING DIVISION 


CDC HAWK DISK DRIVE 
INSTALLATION AND ADJUSTMENTS 
(2200 SYSTEM COMPATIBILITY) 


This bulletin describes the installation and adjustments pro- 
cedures for the CDC Model 9427H (Hawk) Disk Drive when 
used in the 2200 system. For more detailed information on the 
Hawk, refer to Field Level Maintenance Guide (03-0072). 


NOTICE: 


This document is the property of Wang Laboratories, |nc. 
Information contained herein is considered company prapri- 
etary information and its use is restricted solely ta the 
purpose of assisting you in servicing Wang products. Repro- 


duction of all or any part of this document is prohibited 
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Le, GENERAL 


1.1 Specifications 


TABLE 1-1 
Track Density 3 200 TPI 
Access Times 
Maximum 60 ms 
Track to Track 7.5 ms 
Average 35 ms ~+lms 
Spindle Speed 2400 rpm 
Recording @ 
Mode Double Frequency 
Density 2200 BPI (Inner most Track) 
Transfer Rate 2,500,000 BPS 
Cylinders 408 
Sectors 24 
Storage Medium type 5440 Cartridge 
Read/Write Heads CDC ramp-loading with 


straddle erase. 


Environmental (Operating) 


Temperature 60°F to 90°F 

Temp. Change Rate 12°F per hour 

Humidity 10 to 80% (non condensing) 
Altitude 0 to 10,000 Ft. (3,048M) 
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Electrical 
Input Power 
60 Hz units 100-250 volts rms in 10 
volt increments (+10% - 
15%), 59-60.6 Hz single 
phase. 
50 Hz units 100-250 volts rms in 10 
volt increments (+10% - 
15%), 49-50.5 Hz single 
phase. 
Power (Nominal) 310 Watts, 1050 BTU/hr 
1.2 Compatibility 
The Hawk disk drive will be compatible with 2260C or 2260B 
e Systems provided that R3 proms or above are installed in the 


2260C/BC. The Hawk disk must never be installed on a 2260B system. A 
Hawk drive on 2260C/BC, with R3 proms will be able to read a pack 
generated on a 2260B. A pack generated by a Hawk on a 2260C/BC (with 
R3 proms) will be able to be read by a 2260B. 


Ds 


ZL 


] 
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INSTALLATION 
Unpacking 


A) Upon arrival at the installation site, inspect shipping 
cartons for possible damage. If severe damage is suspected, 


the carrier must be notified. 


B) The Hawk Drive may be packed with or without the lower 


furniture. 


C) The most common packing method is detailed in Figure 2-1. 
Reference this figure and remove the drive from packing 
container. The packing material should be retained for 


possible future use. 


D) Clean the unit thoroughly. Small particles of packing dust 


should be removed, especially from the cartridge receiver 


area. Rolled up masking tape can be used for this purpose. 
Inspection Checklist 
Before applying AC power to the drive, check the following: 
A) Remove the electronics cover by loosening the two screws on 


the sides and removing one screw in back. Inspect unit for 


damage or loose hardware. 
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FIGURE 2-1 PACKAGING FOR HAWK DISK DRIVE (Without 


Lower Furniture Assembly) 


CDC HAWK 
DISK DRIVE 


fA 


B) 


C) 


D) 


E) 


SERVICE BULLETIN NO. 88 


Remove carriage lock pin (Ref. Figure 2-2) and store on side 


of magnet as shown. 


Remove all PCB's and check option select switches per 


Section 2.3 of this bulletin. (See Figure 2-2A) 


Check for mandatory ECN's as per Section 6 of this bulletin. 


Ensure that the Wang disk I/O cable(s) is connected to the 
Hawk. 
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TO INSTALL: INSERT STRAIGHT LEG 
TO SMALL HOLE IN ACTUATOR 
FRAME, TWIST 90° COUNTERCLOCKWISE, 
PRESS DOWN, AND ALLOW PIN TO 
RETURN TO NORMAL POSITION. 


TO REMOVE: TWIST 90° COUNTERCLOCKWISE 
—AND PULL uP. 


CARRIAGE LOCK PIN MAY BE 
STORED ON SIDE OF MAGNET 
AS SHOWN 


FIGURE 2-2 CARRIAGE LOCK PIN - (Removal & Storage) 
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/O poate PREAMP BOARD 


CARD CAGE 
POWER 
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ASSEMBLY 


CONTROL BOARD 
SECTOR BOARD 


SERVO BOARD 


DATA RECOVERY 
BOARD 


BOARD % ACTUATOR 


DRIVE MOTOR 
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CLAMP 


FIGURE 2-2A P.C.B. LOCATIONS (Above Deck) © 
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2.3 Switch Setting 


In Figure 2-3 thru 2-8 are shown the option select switch 


settings for the Hawk disk when used on a Wang 2200 System. 
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FIGURE 2-3 READ/WRITE/ERASE BOARD ASSEMBLY - 
SWITCH SETTINGS 
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CONTROL BOARD 


4 INDICATES SWITCH POSITION 
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FIGURE 2-5 CONTROL ASSEMBLY - SWITCH SETTINGS 
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2.4 Controls and Indicators 


Figure 2-9 depicts the locations of the control and indicators. 
All switches and indicators are pre-assembled on a printed circuit 
board and mounted behind the control panel assembly. The control 
panel contains separate write protect switches and indicators for the 
fixed and removable disks. When used on the 2200 system, these 
switches should be disabled by using a nylon spacer (WL #452-0104), 
supplied to prevent the operator from using this feature of the 
drive. A functional description of the controls and indicators are as 


follows: 


POWER SUPPLY ASSEMBLY 


AC Circuit Breaker (CB1) Provides AC power circuit 


protection, and main power 


switching. 
DC Circuit Breaker (CB2) Provides Logic (DC) circuit 
protection. 
CONTROL PANEL . 
Start/Stop Indicator/Switch Start switch energizes 


spindle motor and initiates 
the first seek provided the 


following conditions are met: 


1. Circuit breakers are on.. 
2. Disk cartridge and cover 
properly installed. 

3. Cartridge hold-down 


clamps are closed. 
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START FAULT | WRITE PROTECT 
STOP ACTIVE RESET CART FIXEC 


READY 
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FIGURE 2-9 CONTROLS AND INDICATORS 
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Start/Stop Indicator/ 
Switch (cont'd) 


Ready Indicator 


Active Indicator 


Fault Indicator/Switch 
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Depressing the alternate action Start- 
/Stop switch at any time after the 
start cycle is initiated will cause 
the machine to stop. When the switch 
1s depressed to stop machine, the 
indicator light remains illuminated 
until disk rotation has stopped. The 
interlock solenoids energize at this 


time to permit access to cartridge. 


Illuminates when the unit is up to 

speed, the heads are loaded and the 
unit is ready for use. Extinguishes 
during any fault, emergency retract, 


or stop operation. 


Tlluminates when the unit is actively 
engaged in any mode, i.e., direct 
seek (forward or reverse), return to 


zero seek or read/write/erase. 


Indicator illuminates when any fault 


exists with the exception of a line 
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power failure. In the event of a 
momentary line power drop, the heads 
will go into an emergency retract and 
the unit will stop. However, the 
unit will restart automatically when 
the power returns to normal. In the 
even of a non- damaging fault (see 
Section 7), the fault indicator will 
be illuminated but can be reset by 
either a return to zero command or by 


pressing the fault switch. 
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W/Protect Cart. 


W/Protect Fixed 


2.5 Power Up Sequence 


This alternate-action switch remains 
slightly depressed, and is lit when 
on. When on, writing and erasing of 
data on the cartridge disk is 


inhibited. 


This alternate-action switch remains 
slightly depressed, and is lit when 
on. When on, writing and erasing of 
data on the cartridge disk is 


inhibited. 


A. Verify connection of all power and I/O cables. AC power may 


be supplied from the lower furniture depending upon the 


assembly supplied. 


CAUTION 


A fault will occur on power up if a 


cable with terminating resistors is 


not installed on the drive. This is 


a command fault and will occur be- 


cause of improper signal termination. 


B. Verify the Start/Stop switch is in STOP position (out). 


C. Actuate DC breaker, CB2 (rear of power supply reference 


Figure 2-9). Actuate AC breaker CBl and verify operation of 


blower motor. 


NOTE: 


The AC breaker will not lock in the ON 


position unless the DC breaker is also 


in the ON posiiion. 
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Open the pack locks and install a disk cartridge. 


Depress Start/Stop switch and verify Start/Stop indicator 


illuminates. 

Verify that the Fault indicator remains off. 
Approximately 65 seconds after the Start/Stop switch is 
depressed, the heads should load and the Ready indicator 
will illuminate. The disk is now ready to receive Seek, 


Write, and Read commands from the controller. 


Check adjustments per Section 3 of this bulletin to ensure 


compatibility. 
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3. ADJUSTMENTS 
The following items are necessary to complete the adjustments: 


-  Tri-Bit Alignment Pack 

- 465 Oscilloscope (or equivalent) 

; Hawk R/W/E Head Alignment Tool 

‘ Hawk PCB Extender 

‘ 7213 Disk Exerciser or 7013 Disk Exerciser 


NOTE: 
These adjustments should be performed 


in order as shown in this bulletin. 
Temperature Stabilization: 


1. If disk unit has not been operating, allow unit to 
exercise for twenty minutes. For an additional ten 
minutes, allow unit to sit in a heads loaded, unit ready 


condition. Perform this with electronic cover on. 


2. If disk has been operating, allow unit to sit in a heads 
loaded, unit ready condition, for ten minutes (with 


electronic cover on), before proceeding with adjustments. 
3.1 7213 DISK EXERCISER OPERATION 
The 7213 Hard Disk Exerciser board is a testing device that 
allows the user to operate the Diablo Models 43, 44B and the CDC Hawk 


Disk drives independently of a CPU. The 7213 is useful in performing 
disk drive alignments and general disk drive testing. 
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7213 OPERATIONAL DESCRIPTION 


A. Switches and Indicators _ 


The 7213 tester has two rows of switches, 6 cables, and 5 test 


points. Their labels and functions are as follows: 


1) TKI through TK256 (switch #'s 2 through 10 in Figure 3-1) - 
These are the track address switches. A track address is 
selected by setting the appropriate track address switches 
to ON. When the SEEK button is then pressed, the heads 
will move to the selected track. If the LOAD button is 
pressed, the selected track address will be loaded into 


the multiplexer of the exerciser board. 


2) DS - DISK UPPER/LOWER (switch #11 in Figure 3-1) - When 
ON, the upper (removable) disk is selected; when OFF, the 


lower (fixed) disk is selected. 


3) HS - HEAD UPPER/LOWER (switch #12 in Figure 3-1) - When ® 
ON, the upper (removable) disk is selected; when OFF, the 


lower head is selected. 


4) RND - RANDOM TRACK GENERATOR (switch #13 is Figure 3-1) - 
When ON, a random track pattern is generated; when OFF, 


the random track generator is off. 


5) ALTERNATE SEEK (switch #14 in Figure 3-1) - When ON, the 
head positioner will continuously seek between two 
addresse3: the address set on switches TK] through TK256, 
and the address previously loaded into the multiplexer of 


the exerciser board (by a LOAD operation). 
6) SEEK (switch #15 in Figure 3-1) - Pressing this momentary 


contact switch will move the heads to the address set on 


switches TK] through TK256. r 
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©} 7) RST - RESTORE (switch #16 in Figure 3-1) - Pressing this 
momentary contact switch will position the heads at track 


zero. 


8) CONT. RST. (switch #17 in Figure 3-1) - When ON, the head 


are repeatedly positioned to track zero. 


NOTE: 
RST or CONT. RST will override the 
RND and ALTERNATE SEEK switches. 


9) RESET (switches #18 in Figure 3-1) - This momentary contact 


Switch resets the exerciser. 


10) DISP - DISABLE (switch #19 in Figure 3-1) - When ON, the 
track address is disabled. The head will remain positioned 


@ wherever it is when the DiSP switch is turned on. 


11) LOAD (switch #20 in Figure 3-1) - This momentary contact 
switch loads the track address (selected by switches TKl 
through TK256) into the multiplexer of the exerciser. 


12) UNIT SELECT (switch #1 in Figure 3-1) - This 5-bank rocker 


Switch has the following functions: 


A. SWl - Selects 100 TPI or 200 TPI for the random 
generator. During the random mode, switch 1 of rocker 
switch has control of the random generator. If SW1 is 
ON, the random address generated at any time will not be 
greater than 128. If SWl is OFF, the random address can 
be greater than 128. This switch is active only when the 


RANDOM switch is on. 


B. SW2 - Selects Unit 1. 
C. SW3 - Selects Unit 2. 
D. SW4 - SW5 not used. 
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FIGURE 3-1 7213 DISK EXERCISER BOARD 
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The 7213 board has 12 LED indicators; nine of these LEDs indicate 


the selected track address (1 through 256). The remaining indicators 


are described below. 


13) 


14) 


LAI - LOGICAL ADDRESS INTERLOCK - When ON, it indicates 
that an illegal track address has been selected. The 
maximum legal address for the Model 43 and 203. For the 
Models 44A/44B and CDC Hawk, the maximum legal address is 
407. 


SI ~ SEEK INCOMPLETE - If ON, it indicates that the heads 


did not move to the selected track address. 


RSRW - READY/SEEK/READ/WRITE - When ON, it indicates that 
the disk drive is ready to do another Seek, Read, or 


Write operation. 


B. Test Points 


The 7213 has five test points. 


"+ SECTOR" -- Time from Index to first sector, used to 


obtain index to sector compatibility. 


"RSR" -- Monitors Drive Ready (this is the "ON CYLINDER" 
Signal from the Hawk). 


INDEX'' -- Index Mark coming from the disk. 
"= SECTOR" -- Monitors Drive Sector marks. 
"TP 1'' -- this is the output of the Amplifier on the 7213 


that 1s used with the head cables. 
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CONNECTING THE 7213 TO THE HAWK 


A. Disk Cables - The Jl and J2 connectors are used to 
connect the ribbon cables from the 
disk drive. For the 2200VS and 
2260C/BC, a special set of connectors 
are provided. To test a disk drive, 
simply unplug the cables from the 
system and plug them into appropriate 
connectors of the 7213 exerciser 


board. 


B. +5V Cables - The 7213 has two +5 volt cables: one 
with an E-Z hook connector and the 


other with a single pin Molex 


connector. @ 


The single pin Molex connector is 
used with the CDC Hawk disk drives. 
On the Winchester I/0 board, connect 
the cable to the center pin of the 
three-pin connector (J6) as shown in 


Figure 3-2. 


om -5V Cables - On the CDC Hawk drives connect the 
-5V cable to TP9 on the AGC Servo 


Preamp Board. See Figure 3-3. 


D. Head Cables - The large head cable connector plugs 
into the upper or lower head cables 


of the disk drive: 


E. GND Cable - Connect the GND cable to logical +0V 


for all models. (Card cage chassis @ 
for the Hawk) 
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OPERATION OF THE 7213 EXERCISER 


Set all switches to the OFF position. 


Power on the drive; when the drive loads the heads, the 
READY light (RSRW) will turn on. 


The exerciser is now ready for operation. 


Seek Operation 


1. 
26 


Reset the exerciser. 

Press the RST button (switch #16 in Figure 3-1) to 
restore the head positioner to track zero. 

Set the Seek Address with address switches TK1 through 
TK256 and note address in address LED Display. 

Press the SEEK switch. (switch #15 in Figure 3-1). 


The drive should now seek to the address specified. 


Alternate Seek 


ley 
2. 


Reset the exerciser. 

Press the RST button (switch #16 on in Figure 3-1) to 
restore the head positioner to track zero. 

Select one seek address with switches TK1 through TK256. 
Press the LOAD switch (siwtch #11 in Figure 3-1) to load 
this seek address into the multiplexer. 

select the other seek address with switches TK1 through 
TK256. | | 


Turn the Alternate Seek switch ON (switch #14 in Figure 
3-1). 


The drive should now be seeking to randomly selected 


track addresses. 
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GC. Random Seek 


1 Reset the exerciser. 

2. Press the RST button (switch #16 on in Figure 3-1) to 
restore the head positioner to track zero. 

3% Turn the RND switch ON (switch #13 in Figure 3-1) to 


select the Random Mode. 
NOTE: 
The drive should now be seeking to 
randomly selected track addresses. 
3.2 Average Seek 


Steps: 


l. Power down disk and install 7213 exerciser as indicated in 


paragraph 3.1. 


2. Remove Electronic cover/card cage cover. 

3. Power up drive and bring to ready state. 

4, Perform termperature stablization procedure (See paragraph 
3.0). 

De set channel 1 at 2 volts per division, DC coupling. 

6. Set time base at 5 milliseconds per division. 

Ts Set gebee trigger to internal, channel 1, negative slope. 


8. Connect channel 1 to "On Cylinder", pin B9 of Winchester I/0 
board. (Ref. Figure 3-2) 


9. Perform alternate seek between tracks 293 and 405. & 
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10. Adjust trigger level and observe waveform on channel l. 


11. Adjust vertical/horizontal position controls to obtain the 


waveform in the sketch below. 


HORZ 5MS/CM 
VERT 2V/CM 


SIGNAL: 
"ON CYLINDER" 


12. Adjust potentiometer R73 on Servo Pre-Amp board (Ref. Figure 
3-3) so that there are 35 (+1) milliseconds between the "On 


Cylinder" pulses as pictured in the sketch. 
3.3 Servo Balance 


NOTE: 
This adjustment must be performed if 
the SERVO PRE-AMP OR SERVO P.C.B.'s 
have been changed/adjusted or the 


ACTUATOR has been changed. 


CAUTION: 
if the servo balance adjustment is altered, 


the following adjustments must be checked; 
R/W/E Head Alignment, Index to Burst, FEOT. 
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L 1. 


12. 


13. 


14, 
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Power down disk and install 7213 exerciser. 
Remove Electronics cover/card cage cover. 
Power up drive and bring to ready state. 


Perform temperature stabilization procedure. (See 


paragraph 3.0) 

Set time base to .2 milliseconds per division. 

Set channel 1 to 5 volts per division, DC coupling. 
Set channel 2 to .1 volts per division, DC coupling. 
Set for chopped sweep (alternate if using T932 scope). 
Set trigger to channel 1, internal, negative slope. 


Connect channel 1 to Pl pin B9 of Winchester I/0 Board 
(On Cylinder). 


Connect channel 2 to TP 3 on Servo Pre-Amp board. (Ref. 


Figure 3-3). 
Perform alternate seeks between tracks O and 2. 


Adjust vertical/horizontal pusition, trigger level and 
trigger slope controls to obtain waveform similar to the 


figure below. 


Establish ground reference for channel 2 on center line 


of the scope. 
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15. Adjust potentiometer R74 on Servo Pre-Amp board (Ref. 
Figure 3-3) so that the channel 2 signals are balanced 
above and below the ground reference as shown in the 


sketch below. 
16. Perform alternate seeks between tracks 400 and‘402. 
17. If channel 2 waveforms are not balanced around ground, 


alternate adjustments between tracks 0-2 and 400-402 will 


be necessary to bring both as close as pussible. 


@ "ON CYLINDER > 
: (P1B9) 


(TP3) 


NOTE: 


If the servo balance adjustment was 
altered, proceed directly to the 


FEOT adjustment step #1. 
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3.4 Forward End of Travel 


Steps: 


NOTE: 
The following adjustments must be 


correct. before proceeding. 


Servo Balance 


Average Seek 


Power down disk and install 7213 exerciser. 
Remove electronics cover/card cage cover. 


Loosen the two screws on the power supply cover and tilt 


cover back. 


CAUTION: 
In the following steps, relay Kl is removed 
because its physical location hampers the 
adjustment process. Kl must not be removed 
with power on. With K] removed and AlP2 
reversed, an emergency retract 1s not 
possible. Consequently, the heads must be 
manually unloaded should loss of spindle 


motion occurs. 


Remove relay Kl (large relay on forward end of power 


supply board 1). 


Unplug AlP2 noting orientation according to label on 


casting (Ref. Figure 3-4). 


Remove Servo P.C.B., place on extender board and insert 


extender into Servo P.C.B. slot in card cage. 
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7. 


10. 


Eis 


Set switch 2-10 on Servo board to OFF position (Ref. 
Figure 3-5). 


CAUTION: 
Ensure that all switches on the extender 


board are in the ON position. 
Apply power to disk. 
Depress Start/Stop switch to START (in). 


Upon completion of the brush cycle, connect AlP2; but 


reverse orientation according to label on casting. 


Verify head loads and ready light illuminates then 
install the following jumpers on the Servo board; (Ref. 


Figure 3-5). 


A. TP 20 to +0 volts (card cage chassis). 


TP 21 to +0 volts (card cage chassis). 


These jumpers prevent the occurence of a seek error when 


F.E.0.T. is sensed during this adjustment. 


CAUTION: 
These jumpers must be removed if it be- 
comes necessary to retract heads. The 
jumpers must not be installed unless the 


heads are loaded and the ready light is on 
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E 
ASSEMBLY 


FIGURE 3-4 F.0.T. ASSEMBLY AND AlP2 LOCATIONS 
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FIGURE 3-6 SERVO PREAMP TEST POINT LOCATIONS 
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E2s 


13. 


14, 


Les 


16. 


17. 


18. 


19. 


20. 


21. 


Perform temperature stabilization procedure. (See 


paragraph 3.0) 
Set time base at 2 milliseconds per division. 


Set channel 1 and channel 2 at 1 volt per division, DC 


coupling. 


Set trigger to channel l, internal, normal, negative 


slope. 
Set for alternate sweep. 


Connect channel 1 of oscilloscope to TP 19 of Servo board 


(Ref. Figure 3-5). Test point is not labeled on board. 


Connect channel 2 of oscilloscope to TP3 of Servo Pre Amp 
board (Ref. Figure 3-6). 


Perform alternate seeks between 408 and 410. 


NOTE: 
If a square wave is not present on channel 
1, the scope does not have a trigger and 
the pictured waveform will not be attain- 
able. If this is the case, adjust the 
F.E.0.T. assembly as in step 26 and 27 to 
obtain a square wave on channel 1. Then 


proceed to step 20. 


Uncalibrate channel 2 volts per division to bring the 


sine wave to a full 5 divisions. 


If necessary, uncalibrate channel 1 volts per division to 


ensure that it is a full 5 divisions. 
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SCOPE SETTINGS 


HORIZ 5MS/CM 
VERT "B" UNCAL 
CHANNEL ADJUST FOR 
B GND 5 CM HIGH 
VERT "A" 1V/CM 
CHANNEL 
A GND 
FIGURE 5-7 TYPICAL F.E.0.T. WAVEFORM ‘ © 
SCOPE SETTINGS: 
HORIZ 5MS/CM 
X10 
CHANNEL VERT "B" UNCAL 
B GND VERT "A" 1V “CM 
CHANNEL 
A GND 


FIGURE 3-8 TYPICAL F.E.0.T. WAVEFORM 
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22. Use vertical position controls (both channels) to place 


waveforms on top of each other (Ref. Figure 3-7). 


23. Expand time base (X10) until a waveform similar to Figure 


3-8 is obtained. 


24. Loosen the screws that secure the FEOT assembly, (Figure 


3-4) and place a wide blade screwdriver in the slot. 


25. Using the screwdriver, move the assembly forward or 
reverse until the FEOT signal, channel 1, goes positive 
in the center of the channel 2 Signal. The limits are 


shown in Figure 3-8, 


26. Tighten the FEOT assembly securing screws and verify that 


the adjustment does not change. 


CAUTION: 
If the FEOT adjustment was altered 
the Head Alignment will change. 
Proceed directly to Read/Write 
Head Alignment. 


27. Remove the jumpers from servo board. 


28. Bring drive to load position, power OFF and correct AIP1. 
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3.5 Read/Write Head Alignment 


NOTE: 
This alignment must be checked if 
the Servo or Servo Pre-Amp boards 


are exchanged. 


The following adjustments must be 


correct before proceeding: 


Servo Balance 
Average Seek 


Forward End of Travel 


Steps: 


1% Power down disk, turn off AC power and remove ® 


electronics/card cage covers. 


Lis Loosen the two screws on the power supply cover and tilt 
back. 


CAUTION: 
In the following step, relay Kl is re- 
moved because its physical location 
hampers the adjustment process. Kl 
must not be removed with power on. 
With Kl removed and AlP2 reversed, an 
emergency retract is not possible. 
Consequently, the heads must be man- 
ually unloaded should loss of spindle 


motion occur. 


333 Remove Relay Kl (large relay on forward end of power © 
supply). 
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10. 


It 


12. 


13% 


14. 


Unplug AlP2 (Ref. Figure 3-7) noting orientation 


according to label on casting. 


Unplug the upper head from the R/W/E board and connect it 
to the 7213 head cable plug. 


Bring the disk drive to "LOAD" position by applying AC 


power. 

Remove disk platter. 

Install tri-bit alignment cartridge. 
Depress Start/Stop switch to START (in). 


Upon completion of the brush cycle, reconnect A]P2 but 
reverse orientation as described by label. This bypasses 
the now removed Kl and allows the servo system to operate 


properly. 


CAUTION: 
If AC power were applied with AlP2 re- 
versed, the servo system will not have 
settled and a head load and crash could 
result. Therefore, never reverse AlP2 


until the brush cycle has been completed. 


Perform temperature stabilization procedure. (See 


paragraph 3.0) 
Set scope time base to 1 microseconds per division. 
Set channel 1 at .2 volts per division, AC coupling. 


Trigger scope internally on channel 1, negative slope. 
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16. 


17. 


18. 


19. 


20. 
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Place channel 1 on TPl of the 7213 exerciser. 
Perform a direct seek to cylinder 146. The heads should 
now be positioned at cylinder 146. Check track indicator 


mounted on actuator. 


Adjust trigger level and observe waveform on channel 1. 


Compare with Figures 3-9 and 3710. 


If the head is within one track of proper alignment, a 


waveform similar to Figure 3-10 will be obtained. 


If pattern is not identical to Figure 3-9, adjust upper 


head as follows: 


a) Loosen the appropriate head clamp (Figure 3-11). 

b) Insert Hawk alignment tool with the pin in the 
appropriate head slot. 

c) Using this tool, move head forward or reverse very 
slowly until a waveform similar to Figure 3-9 is 


obtained. 


CAUTION: 
If the end of head adjustment travel 
is reached in either direction, the 
F.E.0O.T. adjustment is incorrect. 
Alternate adjustments of both may be 
necessary to obtain the proper ad- 


justment. 


Set a ground reference line at the bottom of the scope. 
(Figure 3-9) 
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FIGURE 3-9 HEAD ALIGNMENT WAVEFORM - (Head Aligned) 


GROUND REF. 


FIGURE 3-10 HEAD ALIGNMENT WAVEFORM - (Head Within One Track) 


46 


SERVICE BULLETIN NO. 88 


UPPER HEAD CLAMPS 
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FIGURE 3-11 HEAD CLAMP LOCATIONS 
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21. Adjust the volts per division, and its variable control, 
for a vertical deflection of six divisions (three 
divisions if using T932 scope) from the ground reference 
line to the highest peak. 
eed. If the difference between the two peaks is more than 11/2 
of a division, adjust the head as described in step 19. 
23. When the proper adjustment is obtained, tighten the heal 
clamp while observing the waveform. Alternate adjust- | 
ments may be necessary. \ 
\ 
24. Unplug the lower head from the R/W/E board and connect it i. 
\ 
to the 7213 head cable plug and return to step 18 to \ 
align the lower head. | \ 
\ 
NOTE: : 
\ 
When both heads are aligned, proceed \ 
directly to Index to Data alignment, \ 
\ 
step #7. \ 
\ 
\ 
3.5 Index To Data Alignment \ 


The following adjustments must be correct before proceeding: ‘ 


servo Balance 
Average Seek 
Forward End of Travel 


Read/Write Head Alignment 
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10. 


Ml. 


12. 


13. 


14, 
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Power down if necessary, turn AC power off and remove 


electronic/card cage covers. 


Bring the disk drive to the "LOAD" position by applying 
AC power. 


Remove disk platter. 
Install tri-bit alignment cartridge. 
Depress Start/Stop switch to START (in). 


Perform temperature stabilization procedure. (See 


Section 3) 
Perform a seek to cylinder 10. The heads should now be 
positioned at cylinder 10. Check track indicator mounted 


on actuator assembly. 


Place channel 1 on "~Sector" test point on 7213. DO NOT 


use "+ Sector". 

Set time base to 10 microseconds per division. 

Set channel 1 at 2 volts per division, DC coupling. 

Set channel 2 at .5 volts per division, DC coupling. 
Trigger scope internally on channel 1, negative slope. 
Adjust trigger level and observe waveform on channel 1. 


The index waveform on channel 1 should be a 40 


microsecond pulse (+3 microseconds). 
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ley 


16. 


17. 


18. 


19. 


20. 


a 


22. 


Plug the upper head into 7213 head cable plug. 
Connect channel 2 to TP 1 of exerciser. 
Set oscilloscope for alternate sweep. 


By adjusting horizontal and vertical position controls, 


obtain waveforms similar to Figure 3-12. 


Verify that the Index to Data burst is 19 microseconds 


(+3 microseconds). 


If waveform is out of stated tolerance, adjust 


potentiometer on sector board to obtain proper adjustment. 


Plug the lower head into exerciser. Check the Index to 


Burst period. 


Alternate adjustments, using both heads, may be necessary 


to bring both within the stated tolerance. 


CAUTION: 
Pluse differences between the two heads 
ehall not exceed 6.25 microseconds. 
If this tolerance is exceeded, the heads 
must be reseated in their mounts and 


realigned. 
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23. I£ alignment is correct, perform the following: 


a) 
b) 


c) 
d) 


e) 
f) 


g) 
h) 


i) 
j) 


k) 
1) 


CAUTION: 
DO NOT unplug AlP2 until heads 


are retracted. 


Depress Start/Stop switch (out). 

Remove Tri-Bit cartridge when drive is in "LOAD" 
mode. 

Remove AC power. 

Unplug Al1P2 and return to normal position as 
indicated by label on casting. 

Replace power supply cover. 

Remove Servo board from extender. 

Return Switch 2-10 on Servo board to ON position. 
Remove jumpers from Servo board and replace board 
into card cage. 

Install card cage cover. 


Inspect unit for the following: 


1) All screws tight. 


2) All connectors secure. 


3) All cables routed so as not to obstruct moving 


parts. 


Replace electronic cover. 


run associated diagnostics. 
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SCOPE SETTINGS: 
HORIZ. 10 US/CM 
VERT. SV/CM 
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FIGURE 3-13 TOLERANCE BETWEEN HEADS 
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4, PREVENTIVE MAINTENANCE 
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The preventive maintenance schedule is as follows: 


Pre Filter 


Absolute Filter (Computer 


Room Environment ) 


Absolute Filter (Office or 


Industrial Environment) 


Inspect and Clean R/W Heads 


Inspect and Clean Spindle 
Magnetic Chuck 


Disk Brush 
Check and Replacement 


53 


Quarterly or 1500 Hours 


Annually or 6000 Hours 


Quarterly or 1500 Hours 


Quarterly or 1500 Hours 


Daily 


Annually or 6000 Hours 
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Ds PRB FUNCTIONS 


A. Servo Pre-Amp 


‘ 


Location: On top of Servo Magnet 
Circuitry: Analog 
Primary Inputs: (1) Head Positioner Transducer 


(2) Velocity Transducer 
(3) FEOT/REOT Assembly 
(4) Reverse Detect Switch 


Primary Outputs: All outputs are to the Servo board 
and are used to: 
Se (1) Establish the present 
position of the R/W heads. 
(2) Move the actuator at the 
correct speed. 


(3) Establish a detect position 


for all cylinders. 


t 


Adjustments: (1) Servo Balance 


(2) Average seek (actuator speed). 


Required Adjustments 


If Exchanged Servo Balance 


Average Seek 
FEOT 
R/W Head and Index Alignments 
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Servo 


Location: Card cage 
Circuitry: Analog/Digital 
Primary Inputs: (1) The demanded cylinder address 


from controller. 

(2) Pluses from Servo Pre-Amp to 
keep count of actuator 
present positions. 

(3) Signals used to determine 
direction of actuator travel. 

(4) "Servo Enable" used to 


perform initial seek. 


Primary Outputs: The outputs of this board is an 
analog signal supplied to the 
voice coil power amp in the power @ 


supply. This signal will switch 
positive or negative depending 
upon which direction the heads are 
commanded to r..ve. The amplitude 
of this signai determines the 
speed of the actuator and is 
controlled by the velocity 


transducer input from the Servo 


Pre-Amp. 
Adjustments: None 
Required Adjustments 
If Exchanged Servo ".alance 


Averag:: Seek 


R/W Head 


Index to Data © 
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C. Control 


Location: Card cage 
Circuitry: Digital 
Primary Inputs: (1) Control Panel Switches 
(2) Brush Switch 
(3) Spindle Speed Information 
(4) R/W/E commands from controller 
(5) DC Power from other P.C.B.'s 
for fault monitoring 
(6) Pack lock switches 
Primary Outputs: (1) Control power-up and 
power-down sequences 
(2) Control timing of 
Read/Write/Erase operations 
(3) Monitor spindle speed 
(4) Perform emergency retract 
(5) Produce necessary voltages, 
speed and command faults 
Adjustments: None 
Required Adjustments 
If Exchanged: None 
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Sector 
Location: Card cage 
Circuitry: Digital 
Primary Inputs: Sector Transducer Signals 
Primary Outputs: (1) Sector Counter output to 
controller 
(2) Index and sector pulses from 
the selected disk 
(3) Fixed disk sector pulses to 
the Control Board (used to 
monitor spindle speed 
Adjustments: Index to Data Burst @ 


Required Adjustments 


If Exchanged: Index to Data Burst 
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E. Read/Write/Erase 
Location: 
Circuitry: 


Primary Inputs: 


Primary Outputs: 


Adjustments: 


Required Adjustments 


If Exchanged: 


Card cage 

Analog 

(1) Signals from 4 R/W/E heads 
(2) Head select signals from 
controller via I/O and control 
P.C.B.'s 

(3) Write Data from controller 


(4) 


(1) 


(2) 


(3) 


None 


None 
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via I/O card 


W/E enable from control board. 


Multiplexed data and clock 
pulses to the Data Recovery 
board during a Read operation 
Write Data and Clock pulses 
to heads during a Write 
operation 

R/W/E head center tap biasing 
(-8V deselected, +1V selected 
for read, +15 selected for 


write) 
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Data Recovery 


Location: Card cage 

Circuitry: Digital 

Primary Inputs: Multiplexed Data and Clock pulses 
from the R/W/E board during a Read 
operation | 

Primary Outputs: Separated Data and Clock pulses to 


the controller via the I/O board 


Adjustments: None 


Required Adjustments 
If Exchanged: None 


I/O P.C.B. 


Location: Card cage 


Circuitry: Digital 


Primary Inputs: (1) Gate all signals between the 
controller and the Disk. 
(2) Monitor the terminating 
voltage to see that it is 


within acceptable levels 


Adjustments: None 


Required Adjustments @ 
If Exchanged: None 
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6. ECN'S 


The following changes should be checked upon installation to 
verify that they have been incorporated. 


Sector Board Update 


A. This board must have been updated as identified below. When 
a Sector board has been updated, the Wang part number 
changes from 726-5615 to 726-5694. There should be no 
726-5615 sector boards in field units. 


NOTE: 
This is merely how to identify an updated 
board. This update should not be attempt- 
ed in the field. 


1) IC U15 should be removed (Ref. Figure 6-1). 


2) The following jumpers should be onthe board: 


From To 
U17-15 U29-10 
U12-15 U22-10 
U16-11 U15-13 
U16-10 U15—-1 
U16~3 U16-12 
U16-4 U16-8 
U29-11 U13~1 
U22-11 119—1 


3) The index pulse width from the drive should be 40 +5 
microseconds. This is accomplished by test selection of 


components on the Sector board. 
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FIGURE 6-1 SECTOR BOARD UPDATE IDENTIFICATION 
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Additional Change 


It has been discovered that the Index to Data Burst alignment 
will change with temperature variations. To prevent this from 
occurring, a capacitor on the 726-5694 Sector board has been changed. 
C36 (Ref. Figure 6-1) should be changed from a 4700 PF Tantalum to a 
4700 PF Mica (Wang #30G6-1910). 


Control Board Update 


A diode (Wang #380-1001) should be installed on the control board 
from pin B5 to pin Bll to disable the pack lock switches when the 
drive is ready. (Ref. Figure 6-2). 

This will prevent intermittent retract during normal operation. 


2200 Micro Processor (2260C/BC) Changes 


The proms on the 2260C must be at least R3 for the Hawk to 
operate on a 2260C/BC controller. 
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FIGURE 6-2 CONTROL 
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Pe FAULTS 


Fault conditions that may occur in the disk drive can be divided 


into two classes: 


A) Damaging Faults: Emergency 
, ~ 
B)  Non-Damaging Faults: Resetable.& Non Resetable (No 


Emergency Retract) 


Damaging Faults 


Damaging faults are those which will cause damage to the R/W/E 
heads or the disk surface if operation were allowed to continue. Loss 
of spindle speed is classified as one of the sources for damaging 
fault conditions. Voltage faults on "Servo Pre-Amp" or Servo" boards 


are the other sources for damaging fault conditions. 


In order to receive an early warning for the above mentioned 
fault conditions, spindle speed and servo voltages are continuously 
monitored. If any damaging fault conditions are detected, an 
emergency retract operation will be performed and the Fault light will 


be illuminated. 

In order to proceed after an emergency retract condition, the 
fault condition must be removed and the "Emergency Retract Latch" 
should be cleared by power up or by initiating the Start/Stop sequence. 
Non-Damaging Faults 

Non-Damaging faults are faults which will not cause any damage to 


the disk drive or the recording media. However, the data exchange 


integrity will be degraded. 


64 


“ERVICE BULLETIN NO. &t 


The non-damaging faults may be divided into three groups: 
A) Read, Write Head Current Faults 
B) Command Faults (From Controller or Processor) 


C) Logie voltage faults on cards other than Servo or 


Servo-Pre-Amp 
Summary 
The following should be considered regarding the fault detection: 
A) Fault latch is set by damaging fault conditions as well 


as non-damaging fault conditions. Both will illuminate 
the fault indicator. 


B) Damaging fault conditions will result in "Emergency 
Retract" operations, while a non-damaging condition will 


not reposition the heads in any way. 


C) There are many possible reasons for a fault light. A 
fault board which is installed in the drive is available 
from area offices to help determine the actual cause of 
a fault. 
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